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HEIGHT 20 IN. — WEIGHT 45 LBS 


NEW LITTON INJECTRON HOLDS OFF 150 KV, SWITCHES 20 AMPS 
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*An advanced concept by Litton for high power beam switching with high efficiency and fast rise time. Requires only low control 
voltages. Collector current is largely independent of collector voltage, resulting in pentode-like current characteristics. Ideal for float- 
ing deck modulators for switching modulating anode klystrons. L-3408 is in field operation now. Other models for cathode switching 


to 750 amps, 350 KV coming. soon. Contact us at Lake Engineering Co., Ltd., 123 Manville Road, Scarborough, Ontario. 


LITTON INDUSTRIES 
Electron Tube Division 


MICROWAVE TUBES AND DISPLAY DEVICES 
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‘Comect your Metereis tales represents 
free tas evadability of Mubtary types 


HANDY CHART SIMPLIFIES COMPONENT SELECTION —ycacyrsse woronota 2ENERS 
.. COVERS 2,070 ZENER AND REFERENCE DIODES offer you many design advantage 


Wide Selection — enabling you to use the precise 


No need to juggle a stack of heavy catalogs to find a zener diode with device for your exact circuit requirements 
Outstanding Performance — including lower dy- 


just the right combination of ratings for your circuit. On a single 

f i. a Glin sea . . ae a es namic impedance, lower temperature coefficients 
sheet, this Motorola Silicon Zener Diode Refere nee ( hart provide sa and sharper knees 

comprehensive listing of the most complete zener line in the industry Complete Specifications — the industry’s most 


from the number one supplier. comprehensive specifications give you the com- 
plete picture of diode characteristics 


Available as a wall chart or insert for 3-ring binder, this convenient Reliable Operation — exclusive process and qual- 
zener guide lists alloy and diffused-junction types in 7 package styles igh otability ond tenant the, extreme uniformity, 
and covers a voltage range of 2.4 to 200 volts... 14 watt to 50 watts. ‘ RAT 

nee E immediate Availability — most Motorola Zener 
Military types are included, as well as temperature-compensated Diodes are available “off-the-shelf” from 27 


reference types and reverse polarity types. Motorola. Semiconductor distributors 


VISIT our booth at the IRE Canadian Electronics Conference and obtain MO } OROLA 


your FREE copy of the Motorola Silicon Zener Diode Reference Chart 


While you are there you will also have the opportunity to discuss ques CANADIAN MOTOROLA 


tions relating to any Motorola Semiconductor Devices with application 


engineers from Phoenix in attendance i ELECTRONICS COMPANY 


Div. of Canman Industries Ltd 


105 BARTLEY DRIVE e TORONTO 16, ONTARIO 
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G-R COUNTER RUNS 4100 HOURS* WITHOUT DOWNTIME 


.-. and still going strong! 


A G-R 1130-A Counter at McCoy Electronics Company has been in continuous service for 
4157 hours without replacement, adjustment, or maintenance of any kind! This is not an 
isolated instance — similar records are being run up daily by other G-R Counters in service. 


THIS RECORD OF RELIABILITY IS NOT SURPRISING: SPECIFICATIONS 


This instrument uses a simplified decade code not found in any Display: 8 digits intermittent; 4 digits continuous 
other counter. Unreliable multiple feedback loops required by other readout (previous count displayed continuously 
during counting interval; changes to new value 


codes have been completely avoided. This counter will not “‘go soft” when count is completed). 
or give erroneous readings without warning. Measurement Ranges: 
— 8 : . ‘ Frequency: dc to 10 Mc 
The Counter’s circuits have been designed to operate properly Period: 10usec to 10’ sec 


under the worst possible combination of cumulative tolerances im- Time Interval: lusec to 10’ sec 
. : Also measures 10 periods, frequency ratios, 
posed by tubes, component values and voltage levels. In fact, this phase shifts, pulse characteristics, and 


Counter will perform properly even when its tubes approach the half- counts random events. 
dead state. Sensitivity: 0.25v rms 


The Counter uses proven “hard bottoming” multivibrator dividers Accuracy: +1 count + time-base stability. A 
: “1: ee : ds : ae variety of time-base generators are available 
for exceptional stability, eliminating periodic adjustments of time with short-term stabilities ranging from 1 part 


base circuits. in 108/min to 1 part in 109/min. 
There are many, many other built-in reasons that make the G-R Price: From $2,585 to $2,950 depending on 
1130 Digital Time and Frequency Meter the most reliable Counter time-base generator desired. 


: * att : : _ Accessories Available: Digital-to-Analog Converter, 
ever built. For a complete description of this remarkable new instru Data Printer. Frequency Converter to extend 


ment write for our Counter Bulletin. ? measurements to 500 Mc under development. 


Write tor Complete tntormerion GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 
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NEWS HIGHLIGHTS 


Stereophonic FM radio broadcasting 
authorized in Canada September 1 


Canadians may soon be able to enjoy stereophonic FM 
radio broadcasts on special receivers. The Department 
of Transport and the Board of Broadcast Governors 
were ready to authorize radio stations to broadcast 
in stereo starting September 1, it was announced 

last month by Transport Minister Balcer. 

As the Federal Communications Commission in 
the United States has adopted the same standards for 
authorizing such broadcasts, Canadians and Americans 
in border areas will be able to receive each other's 
stereo programs. 

Under the system adopted by both countries and 
recommended in Canada by the Canadian Radio 
Technical Planning Board, the sounds picked up by 
two microphones are combined and broadcast as one 
signal over a single FM channel. This enables listeners 
on non-stereo FM sets to receive the broadcast 
monaurally. The difference signal is multiplexed on a 
separate sub-carrier frequency, Stereo reception will 
therefore require a special tuner circuit or the addition 
of an adapter unit to existing tuners which have a 
“multiplex” input. 

The Department of Transport will also authorize 
transmissions to selective audiences, such as the 
provision of background music for restaurants or 
supermarkets. This step has resulted from discussions 
with industry and was the subject of a special 
recomendation from the Board of Broadcast Governors 
to the Minister. Called “subsidiary communications”, 
such programs will be multiplexed onto a second 
sub-carrier without interfering with regular programs. 


EIA of Canada directors see brighter 
prospects for electronics industry 


The Board of Directors of the Electronic Industries 
Association of Canada at their regular August meeting 
expressed satisfaction on the report that member 
manufacturers’ sales of television receivers for the first 
seven months of 1961 were 4.1% ahead of the same 
period last year. This rise in demand is expected to 
continue. 

They noted that the early introduction of FM stereo 
broadcasting will bring the realism of stereo music 
to radio listeners in the same fullness as now enjoyed 
from disc recordings and tape. This should also lead 
to an increase in sales of home entertainment electronic 
products. 

The directors expressed further optimism as a 
result of members’ reports of increased export business. 
The recently formed Research Committee also gave 
Board members reason to expect increases in both 
domestic and foreign sales arising from recent changes 
in tax legislation to encourage research within the 
industry. 
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“The growing use of electronics in the control and 
operation of all major industries is an added reason 
why the members of EIA of Canada are facing the fall 
with a buoyant confidence,” said F. W. Radcliffe, 
association general manager. 


DOT engineers to participate in 
satellite communications project 


Two Canadians are now in London working with British 
scientists on a joint U. S.-U. K. project that will see 
two communications satellites in orbit next fall. They 
are O. L. Britney, chief engineer in the research, 
development and programming unit of DOT’s tele- 
communications branch, and his assitant, E. J. Klein. 
The team may be expanded later to include 
representatives of COTC. 

The Canadians will take an active part in the 
research and design of both a ground station and the 
over-all system. They will also assess the project's 
usefulness to Canada and thereby gain the know-how 
essential to the maintenance of our role in international 
and Commonwealth communications. 

Named Project Relay and sponsored by the U.S 
National Aeronautics and Space Administration 
(NASA), the experiment calls for one-way television 
transmission, a number of two-way voice channels and 
certain radiation measurements to test the survival of 
components in space. If it is successful, a full-fledged 
transAtlantic communication-by-satellite system may be 
active by 1968, enabling many hundreds of overseas 
telephone calls and other forms of communication to 
be made simultaneously. It will also permit two-way 
television transmission, bringing instant Eurovision 
programs to our TV screens. 

“The point in world history when satellites begin to 
offer major civil benefits is still a number of years 
away,” said deputy minister of transport John R. 
Baldwin, “but when it does come, full benefits can only 
be achieved on a basis of international co-operation. 

It is the desire of the department to work toward this 
international co-operation and to participate on 
whatever scale our resources permit.” 

The United States are now building three experi- 
mental satellites for Project Relay. Each will weigh 
about 120 pounds and contain a sun-powered repeater. 
Two will be orbited and the third will be kept as a 
spare. The satellites will circle the earth every 165 
minutes and be visible — and useful for telecom- 
munications — to both sides of the Atlantic for only 
30-35 minutes in each orbit. 

Computer-equipped ground stations in the U. S., 
Britain, France and possibly West Germany will track 
the satellites with 85-foot diameter parabolas. 

To obtain a full-time operational system, 20 to 40 
satellites would have to be orbited so that when one dips 
below the horizon, another replaces it. 





Because they're the only transistors in the world produced by full automation. No 
chance for human error. Because every one of them is tested. Not one dud ina 
million. Because every fourth Philco employee works only on reliability. Because 
we log two million hours of transistor life tests a week. Because we have already 
~ spent over five million dollars solely on a transistor reliability assurance program! 


Compare these facts with the production and testing techniques of any of Philco’s 
competitors. Then you be the judge. We think you'll agree that... 





Transistor Reliability is a Philco Trademark! 


Famous for Quality the World Over 


~ bee government and 
¢ industrial divison 


PHILCO CORPORATION OF CANADA LIMITED, DON MILLS, ONTARIO. 








PHILCO INDUSTRIAL SEMICONDUCTOR DISTRIBUTORS 


ONTARIO: Electro Sonic Supply Co. Ltd., QUEBEC: Canadian Electrical Supply Co. Ltd NEW BRUNSWICK, NOVA SCOTIA, Commercial Equipment Ltd., 
543 Yonge Street, Toronto 275 Craig Street West, Montreal NEWFOUNDLAND: King Street, Saint John, New Brunswick 
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People in the industry 





C. M. Brant is appointed Deputy 
Director of Air Services 


Cecil Mornington Brant, P.Eng., 
has been appointed Deputy Director, 
Air Services, Department of Trans- 
port. 

Born at Holbeach, England, he was 
educated at Chesterfield, later gradu- 
ating from the London Polytechnic 
Institute. From 1926 to 1932 he was 
in the RAF where he received his 
first training in radio. During World 
War II he was senior signals officer, 
British West Indies; tele-communica- 
tions engineering officer, North At- 
lantic area; and finally deputy chief 
signals officer, HQ 45 Group, Trans- 
port Command, Montreal. 

The British Air Ministry sent him, 
in 1937, to Newfoundland to super- 
vise construction of radio communi- 
cations for trans-Atlantic commercial 
aviation. He attended McGill Univer- 
sity in 1944 for post-graduate studies 
in electron physics and electrical en- 
gineering, and joined the Department 
of Transport in 1949, at confedera- 
tion with Newfoundland, where he 
was Controller of Aeronautical Radio. 

Appointed Superintendent of Radio 
Regulations in 1953, he was promoted 
Controller of Radio Regulations in 
1956 and Chief of Technical and 
Policy Co-ordination, his last post, in 
1958. 

Effective Sept. 5, his appointment 
is for two years. His duties include 
representing the Assistant Deputy 
Minister, Air, on high-level commit- 
tees and at international organizations. 

Since coming to Ottawa, he has 
represented Canada at several inter- 
national meetings in the telecommuni- 
cations field. He is a member of the 
Engineering Institute of Canada, the 
Corporation of Professional Engineers 
of Quebec and an associate member 
of the British Institute of Radio En- 


gineers. 


Welwyn Canada Ltd, has appointed 
K. R. Davis a director and C. A. 
Norris to the administrative staff. 

Formerly assistant director of sales 
for the Canadian market, Mr. Davis 
will now direct the company’s sales 
activities for North America. 

Mr. Norris is an honor graduate 
of the University of Toronto and a 
Registered Professional Engineer in 
the Province of Ontario. His former 
appointments have been with I.R.C. 
Canada, Copper Wire Products and 
Remington Rand in Canada. He 
served as chairman of the IRE Cana- 
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Norris Walker 


Dr. George Walker will be visiting 
professor to four British universities, 
under a British Council scheme. 

He is research professor in the de- 
partment of electrical engineering: at 
the University of British Columbia. 
Dr. Walker will lecture at the Uni- 
versities of Oxford, Cambridge, Lon- 
don and Sheffield on the research 
work in the microwave electronics 
field being carried out at UBC by a 
group under his direction. 
Burroughs Business Machines Ltd. 
promote three employees, 


Cardwell Peacock 

Douglas H. Peacock has been ap- 
pointed district manager, defence con- 
tracts. He joined Burroughs in 1956 
as district manager of the former 
ElectroData division and in 1960 be- 
came sales manager, data processing 
systems, In his new position, he will 
represent the company on all defence 
contract procurement, His headquar- 
ters will be in Ottawa. 
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Anthony H. Cardwell has been ap- 
pointed sales manager, general prod- 
ucts and data processing systems. He 
joined the company in 1936 after 
graduating from McGill University in 
1935 with a degree in economics, His 
office is located in Toronto. 


Stanley G. Haynes has been ap- 
pointed manager of the Scarborough, 
Ont., plant of the supplies division. 
He joined Acme Carbon and Ribbon 
Co. Ltd. (now the supplies division of 
Burroughs) in 1945. 


New sales manager of Electronic Con- 
trois Ltd. is W. H. McPherson. 

Mr. McPherson formerly served as 
manager of development engineering 
at Spartan Air Services. He is a grad- 
uate of engineering physics from the 
University of Toronto and is a mem- 
ber of the Ontario Association of 
Professional Engineers. 


William Victor has been named man- 
ager of the new repair, overhaul and 
technical services department of Cana- 
dian Aviation Electronics Ltd. 

Mr. Victor has been with CAE for 
the past two years as assistant project 
manager of repair and overhaul, and 
manager of military sales, succes- 
sively. Before joining the company he 
was associated with Avro Aircraft 
Ltd., and had previously been elec- 
tronics instructor at Ryerson Institute 
of Technology in Toronto. 


Victor 


Clifford V. Wing has joined the staff 
engineering group of Automatic Elec- 
tric Sales (Canada) Ltd. 

In this capacity, Mr. Wing will 
assist C, E, Marshall, staff engineer, 
in providing engineering assistance to 
customers and sales personnel. He has 
had broad experience with the factory 
and engineering departments of the 
company at Brockville. 


William Leslie Wardrop has been 
elected president of the Canadian 
Council of Professional Engineers, 
Mr. Wardrop, who is president of 
his own company, W. L. Wardrop & 
Associates (Management) Ltd., Winni- 
peg, has been elected president of 
CCPE. It has a membership of 40,000 
and is the national body representing 
engineering associations in Canada. 
(Continued on page 117) 
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THE FLEXIBLE AIR DIELECTRIC CABLE 


meets every communication requirement 
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to install...longest to endure 


Produced in the new ANnpreEw plant facili- 
ties, HELIAX is the flexible, low loss, low 
VSWR coaxial cable for use in all applica- 
tions from VLF through microwave. 

The production cycle in which the cop- 
per sheet stock is formed around the cable 
core, welded and corrugated on a continu- 
ous basis is depicted in the film strip. 
Rolled sheet stock provides considerably 
closer tolerance tubing than is possible by 


extrusion or other methods. 


HELIAX is the only flexible air dielectric 
cable. This flexibility is imparted by the 
unique, continuous helical corrugated 
construction. Bending torque required is 
about one-half that required for straight 
wall aluminum or copper tubing of the 
same size. 


-HELIAX has the greatest resistance to 


crushing or kinking. Again this is due 
to its unique construction. Resistance 
to physical damage from crushing or 
kinking forces is about twice that of con- 
ventional aluminum or copper cables of 
comparable size. 


VISIT 
ANDREW—IRE 


HELIAX is the only air dielectric coaxial 
cable capable of being manufactured i 
continuous lengths. Critical applications 
need no longer depend on splicing 1,00 
feet or shorter lengths to make up a long 
cable run. HELIAX affords the onl; 
splice free, trouble free air dielectri 
cable installation. 
STANDARD SIZES AND TYPE NUMBERS 

SIZE IMPEDANCE TYPE NO. 

¥% S H3-50 

% H5-50 

Ye H5-75 

%e HT5-100 

1% H7-50 

1% H7-75 

1% H7-100 

3¥e H2-50 

3¥e H2-75 


ANDREW is your only fully integrated 
source capable of the design and manufac 
ture of cable and fittings as well ag 
antennas. ANDREW offers a wealth o 
engineering experience in the field of R 
transmission devices. 

You’re invited to write for the ne 
HELIAX Catalog H. 


A N T E N N A 


CORPORATION LToD. 
606 BEECH ST., WHITBY, ONTARIO 


ANTENNAS © ANTENNA SYSTEMS © TRANSMISSION LINE 
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116 reasons why we can help you put 
your finger on the right plastic faster 


HA 
! - 
a? F . ij 
+ ~ Oe sf la 


2» 


16 grades of Vulcanized Fibre... 1S grades tor printed circuits... 


This will give you an idea of how surely NATIONAL can help you 

pinpoint exactly the plastic you want. NATIONAL has the broadest 

line in the industry, including standard forms, precision-fabricated Wi e 
parts, and a huge stock of many grades ready for immediate ship- 

ment. For fast help, samples, or more information, contact your 


nearby NATIONAL sales office, listed at right. It’s a direct line to 
the one best material per dollar of design performance. 


NATIONAL FIBRE CO. OF CANADA, LTD. 
Atlantic & Hanna Aves., Toronto « 1405 Bishop St., Montreal 
RINATED POLYETHER ® 
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‘ LORAIN 


reliability is built-in 


Nothing is left to chance at Lorain. Constant 
research—into basic theory, and towards new 
developments and applications—assures that 
every Lorain product is as up-to-date in design 


and efficiency as it possibly can be. 


New ideas, tested under actual operating 
conditions, are incorporated into standard 
Lorain products the minute they have been 
proven. And at every stage of manufacture 
there are exhaustive tests every component is 


subjected to—and must pass. 


By this means reliability, low operating costs, 
and an almost total absence of maintenance 
are built-in as permanent features—and 
recognized as hallmarks of Lorain equipment 
everywhere. Effective proof of this is the wide 
and sustained acceptance of Lorain equipment 


on both private and government installations. 


When you need charging, ringing or 
power supply products, ask for expert 


recommendations from Lorain. 


Final inspection and adjustment of large Flotrol 


POWER EQUIPMENT FOR COMMUNICATIONS AND INDUSTRY 


Ferro, 


ws LORAIN :octctta (Conadte/Lemled 5 


ST. THOMAS, ONTARIO 


Distributed by: Automatic Electric Sales (Canada) Ltd., Toronto, Ontario 
6102 
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Reports from the industry 





Aerovox gives two-year warranty 
on capacitors and resistors 


A two-year warranty is now in 
effect on Aerovox capacitors and re- 
sistors sold through all industry mar- 
kets. This is the first major change in 
product warranty made by a manu- 
facturer of these components in re- 
cent years. A one-year warranty has 
been traditional in the electronic com- 
ponents industry. 

Aerovox Canada’s sales manager, 
John Cartwright, says that this sig- 
nificant policy change has been made 
in recognition of customer needs, and 
as a result of advances made in prod- 
uct design and manufacturing tech- 
niques. 


Executives of R. H. Nichols Ltd, 
purchase control of company 

Management of R, H. Nichols Ltd., 
Toronto measurement and control en- 
gineering concern, has been taken over 
by senior executives of the company. 
After a long period of negotiation, the 
controlling interests were acquired 
from the founder’s family. 

The new owners, all long-time mem- 
bers of the firm, are S, A. Turnpenny, 
A. M. McLeod, A. H. Tuxworth and 
E. M. MacKinnon, Supporting them 
is H. L. Roe; one of the co-founders. 
The company will now be known as 
R. H. Nichols Co, Ltd, 


Electronics firms move 
to new premises 

New home of Mel Sales Ltd, and 
its recently-formed Melcom division 
is at 71 Crockford Blvd., Scarborough, 
Ont. Telephone numbers at these lar- 
ger quarters are 755-9235 and, for 
suburban, west and north customers, 
421-3581. 


Canadian Applied Research is now 
located at Gate 30, Malport Rd., Mal- 
ton, Ont. Telephone: BU 6-3281. 


Leonard Electric Ltd, has moved to 
1008 Rangeview Rd., Port Credit, 
Ont. Mailing address: Box 28, Tele- 
phones: 274-3454 and 3455. 


Cerl-Dale Ltd. changes name, 
plans 1961 expansion 

Cerl-Dale Ltd., Toronto manufac- 
turer of precision wirewound resistors 
in vitreous, silicone coated and metal 
heat sink types, has been purchased 
by Dale Electronics Inc., a principal 
of Cerl-Dale for the past two years. 
The Canadian operation will be re- 
named Dale Electronics Ltd., and 
Charles W. Pointon Ltd., Rexdale, 
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has been appointed eastern Canadian 
sales representatives. 

Harry D. Smith, vice-president and 
general manager, says that expansion 
plans for later this year include larger 
plant facilities and Canadian manu- 
facture of additional products now 
being made by the parent company. 


Consolidated Vacuum sells 
furnace, appoints field rep. 

A $100,000 contract for construc- 
tion of a huge melting furnace has 
been awarded by Eldorado Mining 
and Refining Ltd. to Consolidated 
Vacuum Corp. It will be used to pro- 
cess uranium to castings of nuclear 
purity. Consolidated, a subsidiary of 
Beil & Howell Co., has recently ap- 
pointed John Young as Canadian field 
representative. Mr. Young was for- 
merly service manager for Bell & 
Howell Canada Ltd., Toronto. 


Russel-Hipwell makes “no-break” 
generators, hires Daniels 

The manufacturing division of Rus- 
sel-Hipwell Engines Ltd., Owen 
Sound, Ont., are now producing pre- 
cise and uninterrupted power generat- 
ing equipment for key defence and 
communication systems, under license 
from Electric Construction Co., Wol- 
verhampton, England, John Daniels, 
P.Eng., with E.C.C. Canada Ltd. for 
the past five years, has joined the en- 
gineering team at Owen Sound, Dan- 
iels received his training in England 
with A.E.1. and E.C.C. 


Sales representatives 
take on new lines 

Canadian Research Institute has 
been appointed as exclusive represent- 
atives for Nucleonics Corp, of Ameri- 
ca, Brooklyn, N.Y. (nuclear instru- 
mentation). 

Associated Research, Inc., Chicago, 
has named George M. Fraser Ltd., 
Toronto, as sales representative for 
central and western Canada (insula- 
tion test instruments. high voltage 
power supplies). 

The Glendon Instrument Co, Ltd., 
Scarborough, Ont., is now the Cana- 
dian representative for Somerset Ra- 
diation Lab., Inc., Stirling, NJ. 
(microwave components and _instru- 
ments); and for Franklin Electronics, 
Inc., Bridgeport, Pa. (digital and nu- 
clear instruments, data systems, pulse 
amplifiers, etc.). 
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Agents and lines 
wanted 


Here are three items received 
in response to our invitation on 
page 50 of the August issue. 
Other companies are invited to 
send brief statements of their re- 
quirements to the editor of CEE. 





Lisle Instrument Systems Ltd., 
805 Wilson Ave., Downsview, 
Ont. (ME, 5-0131), have ap- 
pointed Alpha Aracon Radio 
Co. Ltd. as exclusive distrib- 
utor of their Haydon timing 
devices for Toronto and im- 
mediate area. Additional dis- 
tributors are contemplated for 
the rest of Canada, and enquiries 
are invited. Distributors are also 
required for mercury displace- 
ment relays, and electric clutches 
and brakes. Contact: R. E. 
Green, president. 

Radelin Ltd., 314 Lakeshore 
Rd. East, Port Credit, Ont. (CR. 
8-5301), is seeking representa- 
tion of additional component or 
hardware and _ findings lines. 
Radelin is the Canadian sub- 
sidiary of U. S. Radium Corp. 
and is presently selling the par- 
ent company’s line of dials, 
panels, nameplates, radiation 
sources, light sources, phos- 
phors, and ion generating equip- 
ment. Contact: R. H. Bull, gen- 
eral manager, 





Sidereuropa, Corso Siccardi 
9, Torino (Turin), Italy, wishes 
to represent Canadian manufac- 
turers of electrical and electronic 
equipment, or to set up a joint 
venture for the purpose of 
manufacturing such equipment 
in’ Italy. Contact: Marcello 
Egidi, Commercial Counsellor, 
Senior Trade Commissioner, 
Italian Embassy, 172 MacLaren 
St., Ottawa (CE 2-2153); or the 
Italian Trade Commissioner in 
Toronto or Montreal. 








B.C. National Parks to get 
radio network 

Canadian Motorola Electronics 
Co., Toronto, has received a $21,836 
contract to supply and install 36 VHF 
radio telephones in Glacier and Mount 
Revelstoke National Parks. Most of 
the units will be mounted in cars and 
other vehicles for mobility but some 
will be fixed stations operating from 
wardens’ posts and fire lookouts. 

The radio net will assist mainte- 
nance on the section of the Trans- 
Canada Highway that will run through 

(Continued on page 120) 
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e CVQ—the first ultra-reliable 
transistorized dc power supply 
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the future. Each day, our engineering moves forward toward new milestones. 
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of its Constant Voltage Transformers in Canada. We will welcome your prob- 
lems in ac or dc power regulation. Write for our latest CV and DC bulletins. 
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SOLA-BASIC PRODUCTS LTD. Corporation 
377 Evans Ave., Toronto 18, Ont., Clifford 1-1147 


1.R.E: Canadian Electronics Conference: Booth E 8 
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The switch is on to Raytheon! More and more 


Canadian distributors and dealers are switching to 


Raytheon. Why? Because this symbol identifies tubes 
of the highest quality and the most advanced design. 


Reliability of delivery, too. 


ASK YOUR DISTRIBUTOR FOR RAYTHEON RADIO AND TV RECEIVING TUBES 


RAYTHEON CANADA 
RAYTHEON en 
WATERLOO, ONTARIO 


EXCELLENCE IN ELECTRONICS 
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4 GOOD REASONS TO SEE 
COLLINS AT THE IRE SHOW 


BOOTH NO. 551, EXHIBITION PARK, TORONTO, OCTOBER 2, 3, AND 4 


1 2 3 4 


AIRBORNE | ~— GROUND AMATEUR BROADCAST 
EQUIPMENT COMMUNICATION | SSB EQUIPMENT EQUIPMENT 


ae racce EQUIPMENT 328-1 Automatic Tape Control 


Transmitter 
AN/ARC-504 . ee 
Emergency UHF Transceiver URC-32 SSB Transceiver Transistorized 


75S-1 Remote Micrenh 
WP-103 Weather Radar 32MS-1A SSB Mobile-fixed Receiver — a: 


618F-1A VHF Transceiver Transceiver 301-1 3-Channel 
344D-2 VOR/LOC Indicator 518-1 ‘ Power Amplifier Remote Amplifier 


and Instrumentation Unit Communication Receiver 
618T-1 SSB Transceiver : 



































: 


. _— 
C_wtitlens CREATIVE LEADER IN ELECTRONICS COLLINS 


COLLINS RADIO COMPANY OF CANADA, 


11 Bermondsey Road, Toronto 16, Ontario 


/ 


ci a | 


—a 
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We are pleased to announce that, effective June 1, 1961, Amphenol 
Canada Limited, Toronto, Ontario, acquired exclusive rights and respon- 
sibility to manufacture and sell in Canada all electronic components 


made by RF Products in the United States. Specifically covered by this 


agreement are both “ipc” and “Amphenol” Coaxial Connectors, “DK” 


Coaxial Switches and “Amphenol” Coaxial Cable. 


AMPHENOL CANADA LIMITED 


Toronto 
. 
Montreal 
. 
Ottawa 
* 


Calgary 
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reliable solderless contacts 
result in dramatic 
reduction of 
installation time 


COAX. 
HYFEN 
CONTACTS 


wide application—all with snap-locked removable contacts 


J 
AQUALOK™-™. 


Weather-sealed round connector— 
either all coax or in combination 
with single conductors 


Coax Feed-Thru 


Miniature and standard connector 
(above) and splice (below). All 
plastic shells — lightweight, dura- 
ble, impact resistant. 





dl Coax 
Bantam HYFEN 
Connectors for standard and mini- 
ature coax—either all coax or in 
combination with single con- 
ductors. 


Type MB-X 


Coax in miniature rectangular con- 
figurations. 


Coax MCDULOK® Type PD-X Type ME-X 


Modular terminal block with spring- con og t ~ 8 >. _ S 


loaded removable contacts. 


Rack and panel HYFEN series— 
features one piece shell, one piece 
inserts. 


combination with inserts for sin- 
gle conductors. 


ifelam ole) camariiait-l¢0le-Mr-lale me) ¢-lalel- lee Meer) @er-lell-teeni-t-lallc-Moalsile.-e, 
which provide a more reliable connection, faster and easier 
crimps contacts in any cir 


is tUlaaleh M-eel-b mee) ele. let cs 

nner and outer contacts 
High speed production tooling results in low installed cost 
cumferential position. Few parts simplify installation. No heat to damage insulation 


y) 


CANADA LTB. TORONTO, Ont. 
HALIFAX © MONTREAL ¢ TORONTO ¢ WINNIPEG © REGINA © CALGARY « VANCOUVER 
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CAR Portable Magnetometer Type 327 


APPLICATIONS 


The Type 327 Portable Magnetometer is a sensitive precision instrument for measuring 
the earth’s magnetic field. Such measurements are required for many purposes, including 
geophysical surveying, and military applications. 

The instrument has been developed from previous CAR magnetometers which were 
originally designed by Dr. P. H. Serson of the Dominion Observatory. For several years 
the magnetometers have been used in all parts of Canada to record observations of in- 
clination, declination, total intensity, orthogonal component intensity and time variation. 


The magnetometer consists of a control unit housed in a portable case and a detector 
head. 


Specifications: 

Dimensions: 

Control Unit (in case) —16” x 9” x 7 

Detector head (single component)—514” x a” x 139”. 
Detector head (three component)—63/,” diameter x 10 
Underwater heads— Available on request 


91 


long 


Ranges: 
0 to 100,000 
One dial division = 10 gammas. 


Accuracy —0.02°%% immediately after calibra- 
tion, 0.1°% up to 3 months after calibration. 


Accuracy—Greater of 
tion, or drift stability; 
gammas in 10 hours. 
500-0-500 microamperes 
full scale into 1500 ohms maximum load. 


3 gammas, resolu- 
drift of less than 10 


1. Absolute intensity gammas 


Resolution 
Recorder output 


2. Field variation—S5 ranges read on 4!/) inch 
meter. 0.5-0-0.5 milligauss. 1-0-1 milligauss 
5-0-5 milligauss. 10-0-10 milligauss. 50-0-50 


milligauss. 


Frequency response—0-1 cycle per second 


. Declination and Inclination— Accuracy lim- 

ited theodolite used mount single 
component detector usually 0.2 to 1 minute 
of arc. 


by to 


Resolution—2% of full scale. 


CANADIAN APPLIED RESEARCH 


DIVISION OF A. V. ROE CANADA LIMITED 


POSTAL ADDRESS BOX 4004, TERMINAL ‘A’ TORONTO, ONTARIO 
PHONE BUTLER 6-328! 


CABLE ADDRESS CANSEARCH TORONTO 
TELEX ADDRESS AVRO TLX MALTON TLX 02-2259 


MEmM BER OF HAW KER 2 ee > a a 4 GROUP 
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$-5018—replaces 5AU4, 5AW4, 5AZ4, 5T4, 5U4, 5V4 $-5207 
5W4, 5Y3, 524, 5931, 6087, 6106 replaces 6X4 S-5130—replaces 866, 866A, 3B28 




















$-5033—replaces 6AU4, 6AX4, 6BL4, 
6W4, 12AX4, 17AX4, 25W4, 6U4 


$-5019—replaces 5R4 


$-5343—replaces 816, 836, or 3B28 
and 866 at reduced voltage 

















$-5011A—replaces 80, 82, 83, 83V, 5Z3 
$-5017—replaces 024, 5X4, 5Y4, 6AX5, 6X5 























$-5251—replaces 5U4, 5AU4, 
5AW4, 5AZ4, 5T4, 5V4, 
5W4, 5Y3, 524 











$-5367—replaces 8020 Sections 


approximately V2 size $-5347 
replaces 
12BW4, 6BW4 


Sarkes Tarzian Tube Replacement 3 | =e 
mar || Seca 
Silicon Rectifiers ety ju 


replaces 872A S-5373 


Tit} dae) ce meliactiia el-lacelait-liler replaces 8008 




















t 














These standard Tarzian tube replacement rectifiers 4. Cooler operation 

are directly interchangeable with over 95% of all For applications requiring high efficiency, wide 
popular vacuum tube rectifiers. Although they are temperature range, and long-period, maintenance- 
generally smaller and more compact than the tubes free operation, these compact units are unmatched. 
they replace, their dc current ratings areas muchas They are available in production quantities, at 


realistic prices. Special designs and modifications 
engineered on request. Special tube replacement 
units designed by Tarzian engineers include recti- 
fiers with peak inverse voltages to 19,090. 


three times as high. 
In addition, they offer the inherent advantages of 
solid state rectification: 
1. Greater electrical stability 
2. Compact, rugged construction Write for specifications and prices of tube replace- 
3. Instant operation; no warmup; ment silicon rectifiers. Application engineering serv- 
no filament supply ice is available on request. 


SARKES TARZIAN, INC. 


af at World’s Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems « Broadcast 
Quality in volume Equipment « Air Trimmers ¢ FM Radios » Magnetic Recording Tape « Semiconductor Devices 


SEMICONDUCTOR DIVISION « BLOOMINGTON, INDIANA 
in Canada: 700 Weston Rd., Toronto 9 +» Export: Ad Auriema. inc., New York 
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Provided with internal calibration voltages. 





Provided with a 12.5 cm linear scale with 


antt- parallax mirror reading. 


P. otecied against overloads. 


For all norma! clectrical sup plies (110-245 V, 
43 cfs-l 0 c/s). 
Low Range 0 to 100 » Volts D.C. 


GM 6020 


| { Li i S electronic measuring 


Sold and serviced by Philips Organizations all over the world 

Further information will be gladly supplied by 

Philips Electronics Industries Ltd., 

116 Vanderhoof Ave., Toronto 17, Ont. e Montreal: 8525 Decarie Blvd. 
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Broadband Millivoitmeter, type GM 6012 





Frequency range: 2 c/s - 1 Me/s 

Measuring range: | mV (f.s.d.) - 300 V in 12 steps 

4B scale: -80 dB up to +52 dB (0 dB 1 mW into 600 0 ). 
Input impedance: 4 Min parallel with 20 ”/F (up to 3 V) 
10 MQ in parallel with 10 HEE (in the other ranges). 
Overall accuracy with respect to full scale: 

within + 2.5%, 5 c/s = 100 ke’'s 


within + 5%; 2 c's = 1 Me's 


Pre-deflection: < 100 HY 


High Frequency Millivoltmeter, type GM 6014 


without with 
GM 6012 pre-attenuator pre-attenuator 
Frequency range: | ke/s - 30 Me/s 10 ke’s - 30 Me/s 
Measuring range: | mV (f.s.d.) - 100 mV (f.s.d.) 
300 mV in 6 steps - 30 V in 6 steps 
aB scale: -80 dB up to-8 dB -40 dB up to +32 dB 


Damping at lkes | MQ 50 MQ 
I Me/s: 700 kQ 10 MQ 
30 Me/s: 50 kQ 2 MQ 
Input capacitance: 7 iF 2 ME 
Pre-deflection: Compensated by electrical zero setting 
Variations of the frequency characteristic: 


<5%o over the whole range, with respect to the response at the 
frequency of the calibration voltages. 


Overall accuracy: < 3° with respect to full scale and with 


reference to the frequency characteristic 


DC Microvoltmeter, type GM 6020 


Input I 


Measuring range: 1|00 HY (£.s.d.) - 
10 V in 11 steps 
Input impedance: | MQ (+ 1.5%) 


in parallel with 


20 UF 


Input Il 
10 mV (f.s.d.) 
1000 V in Ll steps 





100 MQ (+ 1.5%) 


in parallel with 


19 He k 


( 


Overall accuracy with respect to full scale: 3 
Pre-deflection:< 5 HV 

Drift:<1 HV per hour after 1 hour of warming-up 
Automatic polarity indication doubles the effective 
scale length with respect to centre-zero instruments. 
DC currents may be measured directly with this instrument 
due to the high accuracy of the input resistance: 
Measuring range: |00 HHA (f.s.d.) - 10 HA 


fecuracy: < 3.5% 


GM 6014 


instruments: RUE eS Se 


PHILIPS 
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NEW SUBMINIATURE 
BURNELL ADJUSTOROIDS* 
HANDLE BIG JOBS 


HIGH FREQ. CPS » beneen 
' ' 
so — 33 4 $6 8 hone 7 3 SFE 8 beome | 1 Li 
i The new subminiature Burnell Adjustoroids utilizing an ingenious pat- 
ented method of magnetic biasing cover a wide range of frequencies, 
occupy less space and are available at low cost. 


New Burnell Adjustoroids possess all the outstanding characteristics of 
non-adjustable toroids including: 


Precise continuous adjustment of inductance over a 10% range. 
No need for external control current. 


Hermetic sealing to meet Government MIL E # 15305-A specifications. 
INTERMEDIATE FREQ.CPS : . . . 
of 22.5 90 27 6 NCE Dt If your adjustoroid needs can’t be met from our stock catalogue, we'll be 
260 | glad to manufacture to your specifications. 
Length Max L 
Dia. Width Hgt. Wt. Useful Freq. Range Max Q in hys 
AT-O | 1% i 20z | 1 ke to 20 ke 10 ke 3 hys 
AT-1 Vs 1134 1114" 17.2502] 2kcetolOke | 4ke 15 hys 
AT-2 Vs 1234 | 2a’ | 2402 | Below 2.5 ke ~2.5ke | 125hys 
AT-4 1%4"] 40z] 1 keto 16 ke 6 ke 15 hys 
AT-6 1” | 20z] 10kc to 100 ke 30ke | .75hys 
AT-10 1%" | 402 | 3kc to 50 ke 20 ke | .75 hys 
AT-11 T %" 1.83 oz | 2 ke to 25 ke 15 ke ~ Shys 
AT-12 HA" [.B30z] WketolS0ke | 60ke | Shys 
AT-15 1%" | 1402 Below 5 kc 4ke 125 hys 
LOW PRBQUENCY AF-51 2" | 5 oz} 30 cps to 500 eps | 120 cps _ 1000 hys 
02.0304 po JKC .2 3456 1 KC2 34 6 10KC AF-52 ia 5oz| 50cpstolke | 250 cps | 1000 hys 
Sakae tds Ms hs fs TT a ET AF-87 ia [1147 | 1.7 o 





| 9cpsto2ke | 400cps| 80 hys 
AF-88 1%" 11.7 oz | .16 kcto 4 ke 800 cps 42 hys 























MANUFACTURED AND SOLD IN CANADA BY 


Edo (Canada) Limited 
P.O. Box 97 
Cornwall, Ontario, Canada 


+H 
uy *paT. 
2,762,020 Phone: WEllington 2-6774 


+++ 


+4444 
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STOCKS WORTH MANY MILLIONS... 


Our large inventories at principal distribution centres include over 10,000 items 
of stock. Immediate transmission of details of receipts and sales by our private 
wires enables us to maintain these stocks and so offer our customers, 
wherever they may be located, a high degree of service on a multiplicity 
of electrical products. For communications equipment, wires and cables, 
electrical supplies and apparatus, call 


4061-2 COMPANY LIMITED 


t | 
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CRONAFLEX IS 
DURABLE 


Same “second original’ makes 


hundreds of exact copies. 


CRONAFLEX HAS 
EXCELLENT 
DRAFTING SURFACE 


Matted on both sides, accepts pencil 
and ink, erases easily. 


Catv e Gus 


e914 cL ArT epee 
wre ae “as 


09510) 7-0 & > dt 
CLEAN 


Eliminates kinks, smudges, creases 


from original drawing. 


All CRonAFLEX* engineering reproduction films are dimension- 
ally stable, resisting size changes caused by processing and 
temperature-humidity variations. Also, because of the clarity 
of their Cronar* base, CRONAFLEX intermediates provide faster 
SANABSA print-through speeds on direct reproduction equipment. 
Better Things for Better Living Working drawings are produced faster, saving time and ex- 
ae Saenny pense. CRONAFLEX films are available in four types: 1. Direct 
Positive Film, 2. Contact Film, 3. Projection Film, 4. Crona- 
ae FLEX drafting film. Ask your Du Pont technical representative 
> PHOTO — RODUCTS for more information on this line or write: 
' oe Du Pont of Canada Limited, Photo Products, 85 Eglinton 
*Registered trademark of E.1. du Pont de Nemours & Co. (Inc.) Ave. East, Toronto 12, Ontario. 
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SILICON 
POWER RECTIFIERS 


with SYVTROA 





CURRENT 
RANGE 


0.5 TO 75 AMPERES 
P.I.V. TO 1000 VOLTS 


DELIVERY FROM STOCK 


Write for data sheets and recommendo- 


tions for your specific application. 





See you at the IRE Canadian 
Electronics Conference 
Booth 331 








SYNTRON (CANADA) LIMITED 


Offices and Plant: BTONEY CREEK, ONTARIO 


DOUBLE VAPOUR 
DIFFUSED JUNCTIONS 





SEMICONDUCTORS 


With manufacturing facilities firmly established in 
Canada, Syntron can now supply all your require- 
ments for silicon rectifiers. This means lower costs, 
delivery from stock and factory service on specific 
applications. 

Double vapour diffused junctions produced by Syn- 
tron are the result of years of research and develop- 
ment. This modern process yields lower forward 
voltage drops and greater uniformity of reverse 
characteristics, both desirable in many critical appli- 
cations. Syntron rectifiers are hermetically sealed, 
all welded construction. 
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Consider 
the advantages 
of the 


Remscope 


Here is an oscilloscope that: 


will store fast transient signals for a week 
Data and display them for up to 2 hours. 


gives a choice of long persistence display 


er i’ 5 : 
Size: 23 Ya in. x 14¥ in. x 24 in. or variable persistence. 


Screen: 10 cm diameter 
Resolution: 40 lines/cm 

Writing speed (stored): 2-4 cm/s 
Sensitivity: 5'mV/cm (max) eliminates the clutter and delay of 
Bandwidth: 0-4 Mc/s photography (as well as the cost). 

Time base velocity: 3 cm/ys— my 


can include a trace shifter to facilitate 
comparison of several signals at once. 


0.1 cm/s 
Erasure time: <1 second 


Send now for full details of 
this outstanding instrument. 


With its English Electric E702A cathode-ray tube 
and crystal controlled time markers, the Remscope 
is an accurate and reliable instrument that is also 
designed for easy servicing and adjustment 


If you use ‘scopes . . . or are thinking of using 
them .. . for any kind of waveform study, from 
computer outputs to mechanical testing, consider 


. the fastest storage the advantages of the Remscope. 


oscilloscope in the world . 


CAWKELL iseziss 


The Remscope and other Cawkell storage tube devices 
will be displayed on the Canadian Marconi 
stand at the Toronto IRE Exhibition. 


We will be glad to arrange a demonstration for 
you. 


CAWKELL RESEARCH & ELECTRONICS LTD. onesie SH croup ot componie 


99 Uxbridge Road, Ealing, London W.5, England. Ealing 6215/7815 
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DAYSTROM- 
WESTON 


your one best source 
for the world's 


finest line of 


RECORDERS 
INDICATORS 
CONTROLLERS 


Each of these advanced instruments is available with all 
varieties of pneumatic control: 
1. Universal: 2-50% proportional band; on-off; 
and 2-100% differential gap, manual reset 
2. Proportional (2-300%) with automatic reset 


3. Proportional (2-300%) with automatic reset plus 
derivative. 
The mechanical instruments cover the complete range of 
filled thermal systems, pressure spirals and bellows, including 
pneumatic receivers, interchangeably. Ranges are available 
as low as —100°F. and as high as 1000°F. for temperature, 
and 30” vacuum to 10,000 psi for pressure. 


The unitized potentiometer instruments feature plug-in ampli- 
fiers, easily interchangeable range standards and slide wires. 
Constant current is supplied by the D-PAK (T.M.) — Day- 
strom-Weston’s revolutionary solid-state unit which eliminates 
battery, standard cell, and other standardizing mechanisms. 
All models come in dust and moisture-resistant cases and are 
for universal mounting. They are ruggedly constructed for 
long life and trouble-free service and for resistance to vi- 
bration and shock. Internal construction is unusually clean 
in design, and provides easy accessibility to all parts. 
WELCOME TO DELEGATES 


1.R.E. Canadian Electronics Conference, October 2, 3 
and 4, 1961, Automotive Building, CNE, Toronto 


Recording Mechani- 
cal Controllers 
(Model 7815) 


Recording Potenti- 
ometer Controller 
(Model 6836) 


Indicating Mechani- 
col Controllers 
(Model 7415) 


2 
DAYSTROM™M LIMITED 
& 


Weld Loader in 
measurement and control, 


WE'RE AT BOOTH NO. 528 
offering information on world famous 
Daystrom-Weston products. 


5921 


DAYSTROM-WESTON INDUSTRIAL INSTRUMENTS include a full line of re cording and controlling potentiometers with strip and circular charts; 
mechanical recorders and indicators for pressure, temperature and flow; and non-indicating controllers, both electric and pneumatic. 
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These are only a few of the Licon type 16 subminiature switches available. 


® 


TYPE 16 SUBMINIATURE SWITCHES 
PROVED BETTER 3S WAYS 


. No other subminiature switch can equal the per- 
formance and long service life of the Licon Type 16. Only 4%” thick and 
25/32” long, the Licon Type 16 delivers over 20,000,000 operational cycles 
without mechanical failure. This has been repeatedly test-proved. 
Quality and uniform dependability make the Type 16 superior to any 
subminiature switch. 


... The tiny Type 16 is rated at 
10 Amps, 30 volts d-c inductive. This rating, the highest among sub- 
miniatures, is achieved with a unique double- break mechanism that 
effectively increases electrical performance, and life, as well as capacity. 
Arc energy and heat dissipation are distributed over two places, mini- 


THIS CATALOG IS YOURS on request! 

It gives dimensional data and engineering ‘' specs"’ 
on the Type 16 and the whole broad Licon line. 
Send for yours today. 


VISIT US AT THE L.R.E. SHOW, BOOTH NO. E-6 


Switches and Controls Division of 
67 Scarsdale Road, Don Mills, Ont. 


For further information mark No. 29 on Readers’ 


mizing the possibility of contact weld. Double-break design offers mul 
tiple circuit possibilities not available in other subminiatures. The Lico 
Type 16 finds wide acceptance in aircraft and missile applications yet i 
economically adapted to industrial use. Its rating, dependability and per 
formance equal those of a big switch, but its compact size makes it a 
excellent choice for use where critical space and weight limitations exist 


. Type 16 switches come in reset, momentary, and 
specially engineered styles. Leaf spring, lever, roller, plunger or combi 
nation actuators are standard. Terminals may be solder, screw, or tape 
tab and may extend from the bottom, sides, or ends of the switch case 
Variations of the Type 16 will be engineered to your specification. 


TYPICAL PROVED APPLICATIONS... 


Licon Type 16 subminiature switches are presently in use in missil 
detonators, sensing devices on automatic machine tools, automati 
postal equipment, speed control devices, communication equip 
ment, coin changer equipment, automatic door openers, relay actu 
ation, and a host of airborne controls, including hermetic and en 


vironment-free units. 


ILLINOIS TOOLS LIMITED 
Phone 447-7251 


Service Card 





NEW from 
={olel-ve 


for the 


~ 


} 


\PUPPPVOD DD by 


COILED RETRACTILE CABLES 
Microphone—Telephone 


A variety of new types and lengths for most applications. 
Microphone cables offered with 1, 3, and 4 conductors in 
vinyl and neoprene—telephone cords with 3 and 4 conduc- 
tors, vinyl only. 


HOOK-UP WIRE 
Complete Range of New Mil-Spec Numbers 


new! new! 
Mil-W-76B-Plastic Mil-W-16878D-Plastic 
MW-Viny!-1000V-80C B-Vinyl-600V-105C 
MW-Shielded-1000V-80C B-Vinyl-Nylon Jacket-600V-115C 
MW-Shielded-Nylon Jacket- C-Vinyl-1000V-105C 
1000V-80C C-Vinyl-Nylon Jacket-1000V-115C 
MW-Glass Braid-1000V-80C D-Vinyl-3000V-105C 
MW-Glass Braid-Shielded- 
1000V-80C 
MW-Nylon Jacket-1000V-90C new! 
HW-Vinyl-Gauges 16-22 2500V Mil-W-5086A & Mil-C-7078A 
Gauges 6-14 -600V-80C Aircraft Power and Lighting 
HW-Glass Braid-600V-80C Cables 
LW-Viny!-300V-80C Mil-W-5086A-Types 1 & 2-600V 
LW-Nylon Jacket-300V-90C Mil-C-7078A-Type 1-600V 


White Radio, Ltd., Belden Warehouse Distributor 


41 West Avenue North e Hamilton, Ontario, Canada 


Just published—new 


electronic catalog ; 

4000 new items! magnet wire ¢ lead wire « electronic wire « 

R t control cables * powersupply cords 
€ yur COPY “ 

hail aiaintas og welding cable e automotive and aircraft wire 


WIREMAKER FOR INDUSTRY 


& cable 


SINCE 1902 CHICAGO 
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MODEL 362 MODEL 370 MODEL 371 MODEL 372 MODEL 373 
tow-Ohmmeter AC Ammeter AC Voltmeter Ohmmeter DC Milliammeter 


MODEL 374 MODEL 375 MODEL 376 MODEL 378 MODEL 387 
pc DC Ammeter AC Voltmeter AC Milliammeter Millivoltmeter 


Microammeter 


The complete line of 


MICROTESTERS 


Model Ranges 








1/2.5/5/10/25 A.C. Amperes 


371 150 300/600 A.C. Volts 2 


372 0-500 ohms to 0-50 Meg ohms in 6 ranges 











1/5/10 25/50/100 250/1000 D.C. Milliamperes 





50/100/250/500/1000 D.C. Microamperes 


1/2.5/5/10°25 D.C. Amperes 


MODEL 377 2 oe oo aga 
DC Voltmeter A 5/10/25/50/100/250 500 1000 A.C. Volts at 
-_ 


1000 ohms per volt 





1/2.5/5/10/25/50/ 100/250 ‘500/1000 D.C. 
Volts at 1000 ohms per volt 





5/25/100/250/1000 A.C. Milliamperes 


10/30/100/300/1000 D.C. Millivolts 
Simpson Microtesters feature economy and con- — aeecrasanen ealemeaaaeiaian 
venience. Ranges have been chosen for the best <4 Manufactured in Canada 
possible relationship to a wide variety of test 


applications — service and industrial testing, re- , 














ceiving inspection and laboratory or class-room 
experimentation. 


Surprisingly low in cost, these sturdy, compact 


* 
nein Hn edive your seacewrernens godine Bach-Si mpson 


Largely manufactured in Canada, they are 
normally obtainable from stock. Write for further LIMITED 


details. hatananeeicsiill 
1255 Brydges St., London 
39550 


tN U.S.A.: SIMPSON ELECTRIC COMPANY, 5200 W. KINZIE ST., CHICAGO 44, ULE, 


30 
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portable pressure standard for 


laboratory and field testing 


of pneumatic equipment 


Multipurpose 


 Pheumatic Signal 


enerator 


Pitot-static simulator for calibration and test 
of CF-104 central air data system: 


width 21 in.; depth 22 in.; height (lid closed) 22 in. 
stabilized pneumatic signals (accuracy +0.015 in. 
Hg.) : pitot pressure from 1.5 in. to 110 in. Hg. Abs.; 
static pressure from 0.5 in. Hg. Abs. (80,000 ft.) to 
35 in. Hg. Abs. 

pneumatic ramps corresponding to: 1 Mach or 30,000 
feet per minute constant within +2%. 

cycle sinusoidal pneumatic signal of variable ampli- 
tude and frequency (.1 to .5 cps, +.001 to +.050 in. 
of mercury amplitude) maximum distortion 5% 

28 volts dc @ 1.5 amps; 115 volts, 400 cps, 3-phase 
(wye), 1350 VA @ 0.7 power factor. 

—65°F to +125°F ambient temperature. 








This compact, lightweight. package is a self-contained 
source for the generation and accurate control of pneu- 
matic pressures and rates of change of pressures. 

Another product of Garrett Manufacturing Limited’s 
advance test equipment and manufacturing capability, 
this newly developed unit fulfills the long standing need 
for a portable pressure standard. 

As a field test set, for example, it is invaluable in carry- 
ing out in-situation calibration checks on relatively 
inaccessible systems and components. Highly resistant to 
shock and vibration, it also compensates for temperature 
and altitude changes. 


The versatility of this single pneumatic signal gener- 
ator enables it to activate any pneumatically-operated 
device, thereby eliminating the need for expensive, 
stationary equipment. 

Laboratory applications run from environmental 
research, analogue computation and tertiary force stand- 
ards to the study of pressure effects on chemical reactions, 
thermo conductivity of air, fatigue and material testing. 

Pneumatic signal devices of all types and a wide range 
of other test equipment can be designed, developed and 
manufactured at Garrett Manufacturing Limited to meet 
specific requirements. Your enquiries are invited. 


Garrett Manufacturing Limited / A subsidiary of re Gasman) comronarion 


4 RACINE ROAD, REXDALE, ONTARIO 


Research, development, manufacturing and sales engineering of systems and components for 
aircraft, missile, spacecraft, electronic, nuclear and industrial applications 
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The 30-button CALL director helps secre- 
taries handle more calls, streamlines office 
: i operation. 
oo 
m Electric comes a new-style genie ... . the 
fireetor telephone. It’s the versatile virtuoso of 
lef? business communications. To reach many int 
4 office extensions—just press a button. To hold a teleph@r 
© conference—just press a button. To connect outs; 


able with 12, 18 or 30 buttons and manyeté 
precious business time. i 


ser 


The CALL dine phone is another step forward in 
the soigfiee OF Business communications by Northern 

: fesicn and manufacture most of Canada’s 
Sptrones and related equipment. 


Warthern’s extensive experience in this field, along with 

heir creative engineering and design personnel and modern 

Mpanufacturing facilities are at your command. Branches are 
Geetrategically located across Canada to serve you. 


“Northern Electric 


COMPANY LIMITED 
SERVES YOU BEST 
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LOOK TO 


FOR “FULL” SERVICE ACROSS CANADA! 


Wherever the name FEDERAL appears...on building wire, wo ee 

magnet wire, power cable, communications or specialized 

applications covering every utility and industrial requirement, 

Canadian users agree it's Federal first for quality 

and rugged performance. j ~ 
Federal’s exhaustive product testing during manufacture is 

just one phase of the ‘‘full’’ service in wire and cable offered. 

‘Full’ service also means engineering by Federal which saves 

your company money.*Such as the Magnet Wire ‘‘Pay-off-Pak,’’ 

spools in every convenient size; and wires and cables 

manufactured with care and precision to meet every safety and 

performance demand of Canada's complex electrical, electronic TORONTO—W. M. Wilson 

and power industries. 1396 Martingrove Rd., Rexdale, 
To ensure fast delivery of wire and cable—when and where 

it is required—a full range of standard types are maintained 

in ten strategically-located centres from coast to coast. J 

Regional management personnel can serve and assist you as 

right on the job. For details of Federal's ‘‘full'’ service write to: 

Federal Wire & Cable Division, Guelph, Ontario. ..or to the 

Federal office in Vancouver, Calgary, Regina, Winnipeg, 

Guelph, Toronto, Montreal, Moncton. 


Ps 


WESTERN CANADA—M. F. Evans 
325 10th Avenue West, Calgary. Alta 


QUEBEC & THE MARITIMES—F. D. Cobbett 
5625 Pare Street, Montreal 9, P.Q 


FEDERAL WIRE & CABLE DIVISION 


H.K.PORTER COMPANY (CANADA) LTD. 6007 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand, 
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Marconi’s 


NEW TEST LAB 
GUARANTEES PRE-TESTING 
OF SPECIAL PURPOSE TUBES 


PLUS FAST 
WARRANTY ADJUSTMENT 





Special Purpose Tubes are tested under simulated operating conditions at the 

new Marconi Test Lab in Toronto— only lab of its kind in Canada. Herea 

technician connects a BR1102 Tube in a special pressure-controlled test room. 
This means new convenience in Special Purpose Tube service for you. If you are in one 
of the many industries now using Special Purpose Tubes in complicated equipment you 
know how important this can be... how your whole operation can be held up while you 
wait for replacement or adjustment of a faulty tube. This is because these tubes are 
normally imported by a distributor and shipped to the customer without testing. Not so 
a Marconi Special Purpose Tube. Tubes are pre-tested in the new, fully-equipped 
Marconi Test Lab... sealed and protected by the Marconi warranty. If any trouble 
does occur, you can be sure of immediate warranty adjustment. Marconi electronics 
specialists will give you on-the-spot assistance. This service is as close as your phone. 


ELECTRONIC TUBE AND COMPONENTS DIVISION 


we 
CANADIAN Marconi COMPANY 
1830 BAYVIEW AVENUE, TORONTO, ONTARIO 


Branches: Vancouver * Winnipeg + Montreal «+ Halifax 


For further information mark No. 34 on Readers’ Service Card 
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widest and most complete 
range of Special Purpose 
Tubes in Canada. Mar- 
coni’sextensive background 
of experience in electronic 
tubes and equipment can 
prove invaluable to you in 
the selection and use of 
proper tubes and compon- 
ents for your requirements, 
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AVIATION INDUSTRIAL MARINE HOSPITAL 
pee & 
ELECTRONICS MEDICAL 


Knock on any door! 


Aviation Electric Limited serves Canadian industry in five broad fields: 
Aviation, Industrial, Marine, Electronics, Hospital and Medical. Operating 
from one of the continent’s most modern plants, AEL in these five categories 


offers industry specialized services that are second to no other —- anywhere ! 


Here’s what you will find behind these doors: 


— The Design, Manufacture, Overhaul and Repair, Sales and Service 
of: Flight instruments and accessories, Aircraft accessories and engine components, 
Wheels and Brakes, Bendix electrical components, Navigational devices and systems, 

— AEL specializes in all phases of industrial controls, including the 
design of controls to meet specific problems and the supply of electrical, hydraulic, 
pneumatic and mechanical control components. Services embrace design, manu- 


facture, overhaul and repair, sales and service. 


— Sales and Service, Overhaul and Repair of Bendix Radiotelephones, Depth 


Indicators, Depth Recorders, Radar Sets, Fish Finders, etc. 


— Point to point V.H.F. & Microwave communications equipment 


and accessories, Antennas, Semi-Rigid Coaxial cable and electronic test equipment. 


— Sales and service of the Caesium Teletherapy Unit 


and Radium Applicators designed and manufactured by AEL 
Your enquiries are invited 


AVIATION ELECTRIC 


LimMiwgteéeo 
200 LAURENTIEN BLVD « MONTREAL 
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NEW 

COMMUNICATIONS TEST 
EQUIPMENT by RCA VICTOR 
ON VIEW AT THE 1961 IRE 
CONFERENCE BOOTH 349 


Developed by RCA for precise measure- 
ment of performance on high capacity 
multi-channel telephone microwave re- 
lay systems designed to comply with 
CCIR CCITT recommendations. Simple 
to operate. Ideal for field installation 
and maintenance use. 


~& RF SWEEP GENERATOR TYPE CG-75. Center fre- 
quency in range 1.6-2.6 kmc; sweep range 0-1 kmc; 
rate 60 cps (int.) or 0.1-2 kc (ext.); amplitude flat- 
ness +0.1 db/50 mc or + 1 db/1 kmc; output 0-200 
mw; modulation 1 kc square wave (int.); 0-25 kc 
(ext.). Size 19” x 17.5” x 18”. 





~<& IF SWEEP GENERATOR TYPE CG-95. Center fre- 
quency 70 mc; sweep range 0-28 mc; rate 75 cps; 
amplitude flatness +0.05 db/28 mc; output 0-1.0 
volts rms. Size 19” x 5.25” x 10”. 


6 





tt 
& 


~<@ IF REFLECTOMETER TYPE CZ-88. Frequency range 
55-85 mc; direct reading VSWR range 1.20-1.02 
(refiection coefficient 20-40 db); accuracy better 
than +1 db. Size 19” x 5.25” x 13.75”. 





<= INTERMODULATION TEST SET. TRANSMITTER 
TYPE Cl-86/RECEIVER TYPE CI-87. White noise 
loading in accordance CCIR/CCITT recommenda- 
tions. Voice channei capacities 24 to 960 by plug- 
in filters. Transmitter output —10 dbm; receiver 
input +20 dbm max; impedances 75 ohms un- 
balanced. Back-to-back NPR 75 db. Self-contained 
noise generator and level meters. Size, each unit 
19” x 5.25" x 15”. 
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«@ DELAY AND LINEARITY TEST SET. TRANSMITTER 
TYPE CS-80/RECEIVER TYPE CS-81. Simultaneous 
direct reading group delay and mod/demod trans- 
fer linearity. Self-contained references 10 milli- 
microseconds group delay; 2% linearity. Derived 
carrier in receiver (no auxiliary path needed from 
transmitter). Resolution 0.5 millimicrosecond de- 
lay distortion and 0.25% linearity over wide band- 
width. Size, each unit 19” x 5.25” x 12.5”, 
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ACCESSORIES: Complete range available for use with above equipment. Typical items are 2 kmc 
waveguide directional couplers, terminations and waveguide-to-coaxiai transitions; 70 mc IF 
detectors, fixed and variable attenuators; baseband attenuators, etc. as well as standard 
cable assemblies for a variety of test applications. 


For further information write: Manufactured in Canada by 
RCA Victor Company, Ltd., TECHNICAL PRODUCTS DIVISION 


Communications Systems Sales, RCA VICTOR COMPANY, LTD. 


1001 Lenoir St., Montreal, P.Q. The Most Trusted Name in Electronics 
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CANNON KPT/KSP MINIATURE 
DESIGNED 10 WiL-C-26 


Quick disconnect plugs for aircraft, missiles, and all applications requiring miniature plugs. Our standard solder-pot ver- 
sions, including hermetic seals, are completely interchangeable with all bayonet-lock plugs designed to MIL-C-26482! 


Two shore resilient insulators molded out of two different 
hardness materials (polychloroprene) into a homogenous 
piece. The rear portion of the insulator is the softer in order 
that the conductors can be sealed properly, and the front 
portion is the harder to retain the snap-in contacts. The two 
shore insulator insures a continuous moisture and pressure 


Visit us at the 1.R.E. Show — Booth 452 


ALSO KPT/KSP PLUGS WITH 
CRIMP SNAP-IN CONTACTS 
AND TWO SHORE INSULATOR. 


Maximum lead-in chamfer for positive alignment. 


MIL-C-26636 contacts (plating gold over silver) 


seal from front to back to provide superior electrical perform- 
ance at high altitudes. This method of sealing and contact 
retention offers the industry a most reliable crimp series meet- 
ing the requirements of MIL-C-26482. Write for catalog 
KPT/KSP-1 to: 


CANNON ELECTRIC CANADA LIMITED 160 Bartley Drive, Toronto 16, Ontario 


MONTREAL: Montreal Airport, Dorval, Quebec + 


OTTAWA: 1168 Edgeland Place 


6104 
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Jet fighter pilots on two continents are being trained 
in flight simulators designed and built by Canadian 
Aviation Electronics Ltd. and the Tactical Crew Pro- 
cedure Trainer shown above will soon train RCAF 


crews to operate the complex electronic equipment in 


the Argus CP-107 submarine hunter on Canada’s east 


coast. 

CAE is designing and building F-104 Starfighter simu- 
lators for the governments of Canada, West Germany 
and the Netherlands to train pilots in those countries to 
carry out tactical missions with precision in aircraft 
which fly at more than twice the speed of sound. 


Canadian Aviation Electronics Ltd is a rapidly expand- 
ing, international company in Canada, engaged in the 
development and manufacture of electronic equipment 
for industry and defence, with plants in Montreal and 
Winnipeg. The company is responsible for the opera- 
tional maintenance of the Western Section of the Mid- 
Canada Line and depot and field maintenance of the 
Pinetree Line. 


Today CAE provides jobs for more than 1,500 in the 
electronics industry in Canada, and 300 in subsidiaries 
in the United States and Europe. Present commitments 
alone ensure several hundred additional Canadian jobs 
within the next twelve months. 


cae 


CANADIAN AVIATION ELECTRONICS LTD. 


Montreal 7 
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IBM. 1620 besk Size Engineering Computer 
in operation 
at the IRE Conference 











This solid state computer was designed for scientific research, engineering and management science 
computations. Complex computations can be performed on a continuous or production basis. 
The IBM 1620 is powerful and fast (solves a set of ten simultaneous equations in 20 seconds). 
It is easy to use and does not require air conditioning, so installation and operating costs 
are kept at a minimum. 

A wide variety of programs is available, including both FORTRAN, designed especially 
for engineering and research calculations, and GOTRAN, the more simplified computer 
language. Demonstrations at the IRE Conference will include applications for many phases 
of industry and science. 


Delegates are invited to visit the IBM Booths to see 

the 1620 in operation and to discuss the application 

of the IBM 1620 to their own engineering problems. Ms 
balanced data processing 


INTERNATIONAL BUSINESS MACHINES COMPANY LIMITED 


Don Mills (Toronto), Ontario Branches in principal cities 
*Trade Mark 
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designed for style 


Distinctively styled for the 60’s, General Electric BIG LOOK panel meters 
offer you modern appearance, excellent readability, and improved reliability . . . 
for all your products and equipment. Complete line includes 214, 31% and 41%- 
inch AC, DC and rectifier designs . . . all 2% accuracy class. Self-shielded DC 
mechanism eliminates interaction, ends special calibration, minimizes effect of 
stray magnetic fields. Sealed cases on 214 and 34-inch meters protect internal 
mechanism in corrosive atmospheres . . . 44-inch design features snap-on, snap- 
off cover. Priced right, BIG LOOK panel meters are available from stock for 
on-time delivery. Like to know more? Contact your nearest CGE Sales Office or 


Distributor. For informative colour bulletin GEA-7034, write to Canadian 
General Electric Company Limited, 940 Lansdowne Ave., Toronto 3, Ontario. 


AT THE IRE SHOW, discuss the BIG LOOK 
with CGE engineers in Booth 352, Automotive 
Building, Exhibition Park, Toronto, Oct. 2 - 4 


INDUSTRIAL PRODUCTS DEPARTMENT 448W-161 


CANADIAN GENERAL ELECTRIC COMPANY LIMITE 
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Sourns Trimpot® NUMBER 5— RELIABILITY SERIES 
Puts the Proof in Humidity-Proof 


Plunging a potentiometer into near-boiling water is just one of Further prote 

the ways Bourns puts the proof in humidity-proof. Every Trim procedures, 

pot unit made takes this 60-second bath with the water sim and sult 

mering at 90°C. Air expanded by the heat creates four pounds _ for compliance t 
of pressure inside the potentiometer—enough to cause bubbles of a Reliability As 
—if it leaks. Only if the unit is completely leak-free does it pass more than “‘resis 
the test 

Bourns humidity proofing starts at the beginning — with original humidity-proof ad 
design and selection of materials. The plastic chosen for Trim carbon in a variety 
pot cases, for example, displays the unusual properties of high tures, et conta 
insulation resistance and extremely low moisture absorption Associates, Ltd., of T 


' 


a 


\ 


bethany atin, 


BouRNS 


BOURNS (CANADA) LTD 
36 CRANFIELD RD., TORONTO 16. ONTARIO 


Manufacturer: Trimpot® potentiometers; transducers for position, pressure, acceleration. Plants: Riverside, California; Ames, lowa; and Toronto, Canada 
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you use HAMMOND TRANSFORMERS 


Nearly every elevator installed in Canada today 
employs Hammond Transformers in its power control 
system. 

This ‘‘Otis’’ installation in the new 
Hammond has developed and produced transformers to Imperial Oil Building, Toronto, utilizes 
over 57,000 different designs . . . and specializes in the 53 Hammond Transformers. 
type of requirement where specifications and applica- 


tions are severe, or even unique. 
7 ’ Catalogues and Engineer- 

Hammond does not claim that it can solve every ing Bulletins, covering 

— — ce a . _ more than 1,000 Electron- 
transformer problem without design compromise, but ie and Electrical types, 
it does claim to have a history of success with tough are available on request. 
transformer problems which other suppliers were either 
unable, or unwilling to tackle. 


Your enquiries are invited. 


HAMMOND MANUFACTURING COMPANY, LIMITED, SIE Those you trust, 


GUELPH, ONTARIO. HAMMOND trust Hammond! 


TRANSFORMERS 
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CHARACTERISTICS 
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mplifier features—sucl 
tching .. . ac-coupling or dc- 
or no cable switching—ideally 


»-trace presentations in the laborato 


For more information about this new 4-Trace Pre- Type M Plug-in Unit . 
amplifier, please call your Tektronix Field Engineer. as 


Tektronix, TNC. 0. 80x 500+ BEAVERTON, OREGON / Mitchell 4-0161 « TWX-BEAV 31 - Coble: TEKTRONIX 


MONTREAL FIELD OFFICE 


CANADIAN TORONTO FIELD OFFICE 
3 Finch Ave. East 3285 Cavendish Blivd., Suite 160 


FIELD OFFICES Willowdale, Ontario Montreal, Quebec 
Phone: Toronto, BAldwin 5-1138 Phone: HUnter 9-9707 


SEE THE M UNIT AND OTHER NEW TEKTRONIX INSTRUMENTS AT IRE—CEC BOOTH 160 


For further information mark No. 109 on Readers’ Service Card 
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SEE US AT THE SHOW 
BOOTH 350 


Exclusive Canadian 
Representatives for 


@ COMPUTER MEASUREMENTS CO. — 
Electronic counters 
ELECTRO PRODUCTS LABORATORIES, INC. — 
Magnetic pick-ups and proximity controls 
ERIK A. LINDGREN & ASSOCIATES — 
R.F. screen rooms 


GREIBACH INSTRUMENTS CORPORATION — 
Precision meters for extreme accuracy 


HEWLETT-PACKARD COMPANY — 
Comprehensive line of electronic test equipment 
DC through microwave 


KINTEL, DIVISION OF COHU ELECTRONICS, INC. — 
Wide range of DC instrumentation and closed circuit televiswn 


MANSON LABORATORIES INC. — 


Frequency standards and 
Specialized communications equipment 


- AAS binunenr P.R.D. ELECTRONICS, INC. — 
= = = 
al ~ ai s Microwave test equipment 
TRAVELAB one SIERRA ELECTRONICS CORPORATION — 


Transmission line test equipment, RF power measurement equipment 


ee Ry 
Beg: Pee - 


, flee 


as oe SKYDYNE, INC. — 
Test equipment transit cases and mobiles 
H. H. SCOTT INC., INSTRUMENT DIVISION — 
Sound measuring and analyzing Instruments 
Audio Frequency Laboratory Instruments 


Bey 


TEL-INSTRUMENT ELECTRONICS CORP. — 
Voltage regulators and vibration calibrators 
TV test equipment, AC power supplies 


VIDAR CORPORATION — 
Analog to Frequency, Frequency to Analog Converters 


WELDMATIC DIVISION/UNITEK — 
Impulse welding equipment 


EXTENSIVE STOCK FOR IMMEDIATE DELIVERY — FACTORY WARRANTY SERVICE 


LAS INSTRUMENT 
RPORATION LIMITED 


A 50 WINGOLD AVENUE, TORONTO 19, CANADA 


A 
C 


Montreal e Ottawa e Vancouver 


For further information mark No. 17 on Readers’ Service Card 
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another shipment of 
QUALITY ELECTRONIC 
COMPONENTS from 
RAILWAY & POWER 


Nationwide sales and service 
for these leading principals 


ADEL PRECISION PRODUCTS—MS and AN Cushioned and 
Bonded Cable Clips 


ANTI-CORROSIVE METAL PRODUCTS CO. INC.—Stainless and 
Nylon Fasteners 


DZUS FASTENER CO., INC.—Quarter-Turn Fasteners 


ELASTIC STOP NUT CORPORATION OF AMERICA—FEsno Stop 
Nuts, Roll Pins 


HOMER D. BRONSON CO.—Hinges and Butts 
LORD MANUFACTURING CO.—Vibration Isolators 
OLYMPIC SCREW & RIVET CORP.—Blind Rivets 
PARKER SEAL COMPANY—O-Rings 


PRESSTITE DIVISION, AMERICAN MARIETTA COMPANY—Pot 
ting Compounds, Industrial Sealants 


RIGIDIZED METALS CORPORATION — Rigid-Tex® Design 
Strengthened and Textured Metals 


W. S. SHAMBAN & COMPANY—Fivorocarbon Products 


SHUR-LOK CORPORATION—Rock Clamps, Clinch Nuts, Spacers, 
Clip Nuts 


WAVEGUIDE, INC.—Woaveguides 
WINCHESTER ELECTRONICS, INC.—Electrical Connectors 
WOOD ELECTRIC CO., INC. — Circuit Breokers, RF Coaxial 
Connectors 
Contact your Railway & Power salesman today. 
EXPERIENCE e SERVICE 


For further information mark No. 95 on Readers’ Service Card 
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count “. 
Dekatron Tubes — Full 

readout line of nine types for total- 
izing, sorting, program- 
ming or controlling. High 

store _ speed (up to 20,000 cps). 
Reliable up to 100,000 

compute hours — low current. 

sort 

control 

time 
Digitron — Available in 
models to display arith- 

switch metical signs (+ and —); 
%, %, % and 1; digits 0 
through 9 (also in minia- 





ture type). Ideal for re- 
mote readout and indi- 
cator panel applications. 


ie 
" * Voltage Reference Tube — 
Useful in high-level stages 
of DC amplifiers. No jump 
in characteristic. Constant 
internal resistance. 














| . 
Computer Trigger Tube — 
Inexpensive subminiature 
tubes especially designed 
for computer application. 


than anyone! All have been field proven ... all feature rugged construction, Widely used for slow-speed 
: storage applications. 


Baira -Atomic has more different ‘types of cold cathode counting tubes 


2 


low power requirements and simple circuitry. And B/A tubes are backed 





by extensive applications engineering service (free at your request) and a 





network of distributors in the U. S. and Canada. 
Tetrode Trigger Tube — 


Designed for Dekatron 
coupling and readout cir- 
cuits. Reliabte in self- 
quench circuits. Drift-free 


for HANDBOOK OF COUNTING TUBES. Price $1.00. ; operation. 


Bo) mb coleyu we bsbiohucct- i 5 (oseMeseM=1-sbus te. Uresesb (eM ate. M-bele ME-(-) a elel-|_ Mel sete MR celel: 4 


Engineers’ and 


BA/IRD-ATOM/C of Canada, Ltd. scientists — inves- 


tigate challenging 


> | Suite 303, 465 Gilmour Street, Ottawa, Ontario opportunities with 


Baird-Atomic. 

















ADVANCED OPTICS AND ELECTRONICS ...SERVING SCIENCE 


r 


the new generation of 


c 
4 


It could be that there is a better type of magnet Canada Wire is making all types, so Canada Wire 
wire available for your use today, than the type __ is best equipped to advise you. Call your nearest 
now being used. Modern technology has created an § Canada Wire sales office and discuss your problem. 
impressive number of new types of magnet wires. The result could be profitable for you. 


FORMEL 

The best general purpose 
magnet wire now being manu- 
factured. It is a vinyl acetal 
coated wire that has many out- 
standing properties for use in 
equipment functioning at tem- 
peratures not exceeding 105°C. 


BONDEL 

A Formel insulated wire with a 
thermoplastic cement overcoat. 
This overcoat softens when ex- 
posed to heat (275°F.) or solvent 
(alcohol). Will bond the wires in 
a desired shape on cooling. 


PLAIN ENAMEL C-90 


Insulated with an oil resin 
varnish film. Provides outstand- 
ing electrical properties in very 
thin film build-ups. 


NYLON 

A polamide coating wire 
characterized by excellent wind- 
ability and ability to solder in 
dip operations at temperatures 
of 650°F. to 750°F. without prior 
removal of coatine 


Fan Motor Stator Winding Fluorescent Lamp Ballast Transformer Coil 


POLYSOL 

A modified isocyanate coated 
wire characterized by its excel- 
lent electrical properties (par- 
ticularly at high frequencies) and 
its ability to solder in dip opera- 
tions without prior removal of 
the insulation. 


Electronic IF Transformer Coil 


POLYSOL-N 


Polysol insulated with a nylon 
overcoat. Combines the excel- 
lent windability and solvent 
resistance of nylon with the out- 
standing electrical characteristics 
of polysol. For soldering in dip 
operations without prior removal 
of coating. 


Oil Burner Ignition Coil Automotive Generator Armature 


QUALITY CABLE IS LOW COST CABLE 


Canada Wire and Cable Company Limited 


MAGNET WIRE DIVISION — SIMCOE, ONTARIO 


A Canadian-owned company... coast to coast 


For further information mark No. 30 on Readers’ Service Card 





TO PLUMB NEW DEPTHS 


, O U N D, Northern Electric Research and Development Laboratories built a floating 
anechoic chamber. Although the appearance of this room is weird, its purpose is perfection; 
for here, there are no echoes, reflections or vibrations to distort the accuracy measurements of 
sound waves. ™ Wedges of Fiberglas, five feet long, project towards the middle of the room from 
all six surfaces, so that the equipment under test is completely surrounded by a mass of sound 
absorbent material. ™ This anechoic chamber is being used to test microphones, speakers, tele- 
phone transmitters and receivers, intercom systems and other communications equipment. @& The 
chamber is an important new asset, but it represents just a fraction of the total facilities and per- 
sonnel dedicated to the quest for progress in communications at the Research and Development 
Laboratories of Northern Electric Company Limited. 


m OCCFCADS |! 


ery Esecifric 


SERVES YOU BEST 


6660-26 , 


For further information mark No, 82 on Readers’ Service Card 
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Built in Canada to the most reliable standards available anywhere. 


THE GOLDEN G 
PREMIUM QUALITY MICRO-MINIATURE RELAY 


This completely gold-plated, hermetically sealed micro- 


RE | AY o* miniature relay will meet 50-g’s vibration to 3000 cps and 
250-g’s shock. Tested for over 6,000 operations at 125°C, 


25°C and —65°C, under dry circuit conditions prior to 


MARSLAND 


“PILLBOX" 
Microminiature Relay 


aT 


we © G “POWRMITE" 
“GOLDEN G"” Microminiature Relay 
Microminiature Relay 


GENERAL PURPOSE 
& LATCHING 
Miniature Relays 


MICRO-MINIATURE RELAYS 
*‘Pillbox”’ relay incorporates a completely new relay con- 
figuration with terminals projecting from the side. Espe- 
cially applicable for use on printed circuit boards. 
The “‘Powrmite”’ package for all micro-miniature relay 
switching requirements. With plug in or fixed-wire mount- 
ings. In (s) or gridded header configurations. 


Contact welding with precision tool 
electrodes, ~ 


GENERAL PURPOSE AND LATCHING RELAYS 
1 INCH AND % INCH 
General purpose relays in 2, 4 and 6 pole double throw 
contact arrangements with plug in, hooks or wire leads. 
' For controls and circuits where high reliability, multiple 
: switching is required. 
High eee Pap tests for degassing and powey be alien remain in “‘energized”’ position indefi- 
backfilling with inert gas. nitely without consuming power and can be electrically 
a reset from a remote position. They have many applications 
in fail-safe circuits. 
Manufactured in Canada under license to Filtors Inc., Port Washington, Long 
Island, N.Y. 


Detailed information is available on request. 


MARSLAND ENGINEERING LIMITED 


KITCHENER+ONTARIO 


Monitoring equipment for life and low Associate Company 
level miss testing. MARSLAND PRECISION EQUIPMENT CO. LTD. Waterloo, Ontario 
For further information mark No, 73 on Readers’ Service Card 
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Display storage tubes custom made 


for you. Westinghouse laboratory facilities and 
engineering staff assure you of the most ad- 
vanced design facilities at the lowest possible 
cost. Each tube is specially designed to meet 
your requirements and must prove its rugged- 
ness by passing the most severe environmental 
test conditions before approval. Westinghouse 
Display Storage Tubes combine high writing 
speed with excellent resolution, brightness, and 
storage capability. They incorporate a unique 
Westinghouse flood gun design which simpli- 
fies collimation and system set-up procedure. 
If you have a display storage problem, why not 
find out how we can help solve it? Write on 
company letterhead to: Electronic Tube 
Division, Canadian Westinghouse Company 
Ltd., Hamilton, Canada. 


si #5) 
CLT (#4) BE | 


Examples of Westinghouse display storage tube design capabilities 





| | 
| |WX-4187 /|WX-4611/} |WX-4418/) WX-4581 WX-4614 
j we 7268 | WX 4363) WI 7952 | WL -7é WX-451 } WL 1174 WL-744 WX 4584) WL-7033 
+ | + 


+ 








Westinghouse 


For further information mark No, 36 on Readers’ Service Card 
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TRADEMARKS OF QUALITY 
AND ADVANCED DESIGN 


ELGIN Advance 


@ 7“: 
— FFT 000000 


camean American Beauty 


acos (EEE 
ash LAB-TRONICS INC. 


E-Z-HOOK “an 
w KMAN: 
ARCO ELECTRONICS §= ~~ 


ACOUSTONE 


Wilder Engineering... 


. . . A Specialist in Components, Tools and 
Equipment for the Electronics Industry 


The complexity of the electronics industry demands specialized service— 
the kind of reliable, specialized service long associated with Finkler. Recent 
expansion at Finkler now brings you even faster and better service. Com- 
plete stocks of components, equipment and small tools for the electronics 
industry and electronics distributors are carried in our new, large sales office 
and warehouse. 

We have added more technical people to bring you specialized field 
service to back up our lines of unique production aids and components. 
These specialists will give you the technical help to put these latest tools to 
work on your line to get better rates of production and higher efficiency. 
Look to Len Finkler for what’s new in high quality, advanced-design com- 
ponents, tools and equipment for the electronics industry. 


LEN FINKLER LTD. 


NEW SALES Orrficeé & WAREHOUSE: 
2 TYCOS DRIVE, TORONTO 19, ONT. TEL. 781-5231 


For further information mark No. 69 on Readers’ Service Card 
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“Serving your business 


LEN FINKLER LTD. 


is our business” 











ne OS 
MILLIAMPERES , 


TRIPLETT ...THE COMPLETE V.0O.M. & PANEL METER 


LINE THAT FULLY MEETS YOUR NEEDS 


The name TRIPLETT has been on instruments for 

more than 55 years, and is regarded as a symbol of 

customer satisfaction to industrials and distributors in 

all parts of the world. TRIPLETT instruments can be 

fR built to customer specifications or provided from 

Len Finkler’s large stocks of standard ranges in 

' hundreds of sizes and types. Len Finkler also carries 

enw. es in stock many semi-finished movements which can be 

wat So fact converted readily to special customer needs. See your 
local distributor and write for a catalogue. 


NEW ! FROM TRIPLETT — SUSPENSION TYPE METER 


No Pivots, No Jewels, 
No Rolling Friction, 
J Sensitive, Accurate, 

a y Extremely Rugged 
Y] No pivots, no bearings, 
no hairsprings, no roll- 
ing friction. An ultra 

sensitive instrument 
dinate 10 times more sensitive 
Bond than pivoted types. Sen- 
sitivity now furnished 
to 2  microamperes. 
May be had as low as 
1 ua for special appli- 
cation. Rugged — resis- 
oe iP tant to extreme shock. 
Bar-Ring / Accuracy is of high 
_— Hf ( degree, without  frie- 
Oiitiee tion error or suspen- 
Cast Frame sion wire fatigue effect. 
Adjuster High overload capacity 
Unharmed by surges 
many times normal full 

scale current. 





Coiled 
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“Serving your business 


is our business” 


best buy 


GERNSBACK 
BOOKS ! 


There's a Gerncback Book for everyone in 
electronics—beginner, serious experimenter, 
hi-fi fan, service technician, engineer. 
Gerncback books are technically accurate 
and fun to read. Page for page and dollar 
for dollar they give you more than any 
other technical books in the field. Read 
them and see.—You'll agree your best buy’s 
GERNSBACK. Ask for complete catalogue 
and price list 


SERVICING 


No. 102—Practical TV Troubleshoot- 
ing. $2.65 
No. 87—Auto Radio Service and In- 
stallation—Transistor, Hybrid, FM & 
AM—By Jack Greenfield. $3.25 
No. 85—How to Get the Most Out of 
Your VOM—By Tom Jaski. $3.25 
No. 81—Printed Circuits—By Morris 
Moses. $3.25 
No. 78—Rapid Radio Repair—By G. 
Warren Heath. $3.25 
No. 76—Servicing Transistor Radios 
—By Leonard D’Airo. $3.25 
No. 72—Oscilloscope Techniques — 
By Alfred Haas. $3.25 
No. 68—TV and Radio Tube Troubles 
—By Sol Heller. $3.25 
No. 95—New Shortcuts to TV Ser- 
vicing — By Leonard Lane. (2-Vol. 
set). $6.50 
No. 65—Servicing Color TV — By 
Robert G. Middleton. $3.25 
No. 60—Rapid TV Repair — By G. 
Warren Heath. $3.25 
No. 59—Servicing Record Changers— 
By Harry Mileaf. $3.25 
No. 57—The VIVM—By Rhys Samuel. 

$2.75 
No, 55—Sweep and Marker Genera- 
tors for TV and Radio—By Robert G. 
Middleton. $2.75 
No. 54—Probes—By Martin Clifford 
and Bruno Zucconi. $2.75 
No. 52 — The Oscilloscope — By 
George Zwick. $2.50 
No. 49—Radio & TV Test Instruments 

$1.65 
No. 96—How To Fix Transistor Radios 
and Printed Circuits (2 vol. set) $6.50 


SEMICONDUCTORS 


No. 92—Fundamentals of Semicon- 
ductors—By M. G. Scroggie. $3.25 
No. 89—Transistor Projects. $3.25 
No. 63—Transistor Circuits—By Rufus 
P. Turner $3.00 
No. 61—tTransistor Techniques. $1.65 
No. 75—Transistors Theory & Practice 
(2nd ed.) —By Rufus P. Turner. $3.25 


FUNDAMENTALS— 
MISCELLANEOUS 


No. 84—Marine Radio for Pleasure 
Craft—By Harold McKay. $3.25 
No. 82 — Tubes and Circuits — By 
George Christ. $3.80 
No. 77—Guide to Mobile Radio— 
By leo G. Sands. $3.15 
No. 97—A to Z in Audio—By G. A. 
Briggs. $3.50 
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ARCO ELMENCO 
CAPACITORS 


DIPPLED MYLAR PAPER TUBULARS 


1 


—<—— 


CM, DM MICAS 


d for near uni- 
1 use from TV 
ass te eritical 
industrial applic a- 
ti requir 
stringent elect 
and environme ntal 
characteristies. New 
levels of rug 
gedness, stability 
and reliability hav« 
heen achieved, yet 
these new Elmence 
capacitors are min- 
iaturized for tan- 
‘ister circuitry. 


Elmenco fixed mica die loctete capacitors are 


and 


PRECISION STANDARDS 


ARCO Standard Capacitors are stabilized 


silvered a diclectric 


The capac 
fabricated usir 


apaciters in values 
values above 
a combination 


of silvered mica and polystyrene dielectrics 


The latter des 


ce of miniaturized enc 


te > 

OF CALIBRATION — 

of ne printed 

cycles ney and 

ST {BILITY — +0.05% 

L ‘TION RESISTANCE 
ads or 50,000 
r. Write 


CERAMIC DISCS 


The ultimate in de 
t perfor- 
Sialic volt- 


perior moisture 
sistance and physical 
strength. Size has 
been held to a mini- 
mum consistent with 
Elmenco “safety-design™ 


mpreves the insulation re- 


exhibited by 
‘aes main- 
1CCURACY 
05 mmf 

at 1000 
TERM 


principles of manu- 


facture. For original equipme , for re- 


placement, use Elmenco 
confidence. 
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IELGIN 


ADVANCE 


RELAYS 


EACH RELAY IS CAREFULLY EN- 
GINEERED AND QUALITY CON- 
TROLLED TO ASSURE A LONG 
DEPENDABLE OPERATING LIFE. 
BELOW ARE ONLY A FEW SAM- 
PLES OF ELGIN ADVANCE’S 
BROAD RELAY LINE. 


INDUSTRIAL RELAYS 


ANTENNA TYPE 

AC or DC coils; 
DPDT contacts plus 
SPDT oux.; 10 amp 
res contacts 7-9 
VA AC, 2 watts DC 
nominal power 


GENERAL PURPOSE 

AC or DC coils; SPDT, DPDT 
or 3PDT contacts; 5 and 10 
amp res. May be operated as 
voltage for current sensitive; 
2-3 VA AC, 1-2 watts DC 
nominal power Open relays 
have solder lugs or printed 
circuit tabs Dustite relays 
have 8-pin plug (SPDT, 
DPDT) ond 11-pin plug 
(3PDT). 5 and 10 amp SPDT 
and DPDT open 


MINIATURE 

DC coils, SPDT or DPDT 

contacts; | omp res. con 

tacts; 0.75-1 watt nom 
inal power Open re- 
loys hove solder lugs 
Hermetically sealed re 
loys hove 8-pin plug or 
hooks 


POWER TYPE 

AC or DC coils; SPST 

SPDT DPST DPDT 

3PST, 3PDT, 4PST or 

4PDT contacts; 15, 20 

or 30 amp res. con 
tocts; 9-12 VA AC 2-3 watts DC nominal 
power Open relays have lugs and binding 
posts Hermetically sealed relays have 8-pin 
plugs, hooks, pins, and screw terminals 


MILITARY RELAYS 


MINIATURE 


DC coils, DPDT contacts; 5 
> res. contacts; 340 MW 


ome 
aes pull-in power 


S 


TRANS!ISTOR-CAN-SIZE 
SENSITIVE 

DC coils, SPDT contacts; 0.25 
amp res. contacts; 100 MW 
pull-in power 


CRYSTAL-CAN-SIZE 
DC coils, DPDT contacts 
contacts; 250 
pull-in power; 3” 
plug-in pins or 
hook connectors. Top studs 
side studs and bracket mount- 

ing 


Write for data or the latest 
edition of The Elgin Advance Catalogue. 





“Serving your business 
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Moody 


SMALL 
TOOLS 


Practical tools for 1000 varied uses, these 
kits contain interchangeable heat-treated 
tools with rugged solid-locking chuck 
handle. Each unit has a protective clear 
plastic dome enabling quick and easy 
selection of tools. Size — 1” diameter x 
3” high. 


SC-5 TINY SCREW 
DRIVER & AWL SET 


Here’s the star of the Moody Kit Tiny Tool 
ine; the SC-5 M iy Kit screw sheer 5 


heat 
swivel te 
-type handle 
. blue, yellow and maroon. 


Vdlecdy MACHINE PRODUCTS CO., INC 


MOODY SMALL TOOLS: 


No. PA-5 Allen Type and 

Phillips Head Set 

No. SH-2 Screw Driver and 

Screw Holding Clip Set 

No. BW-5 Magnetic Socket 
Wrench Set 

No. MS-2 A Double Pointed 
Machinist Scriber 

No. SW-5 Non-Magnetic 

Socket Wrench Set 

No. OE-5 Offset Open Wrench Set 
No. TS-5 Tiny Tap Set 

No. OR-5 Twist Drill and Awl Set 
No. AL-1 Swivel Top Screw Driver 
No. PD-12 Precision Screw Driver 
Interchangeable Blades 

No. JS-6 Jewellers Screw Drivers 


Ask for catalogue 
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QUALITY IS SOUND ECONOMY 
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flmerican Beauty 


ELECTRIC SOLDERING IRONS 
GIVE YOU BOTH! 


Each American Beauty Iron Model is care- 


fully engineered for its specific use. . . built 
of the best materials available, to do your 
job better for longer. 


Whether you select the tiny, new, %”" tipped 
Super-hot T-30’s with plug-in transformers 
for production use on delicate connections 
or the full 1%" tipped ‘‘whoppers’’ for big 
area production work, you'll get the same 
quality—THE BEST. 


Send us your soldering problems. Our many 


~— ep years of specialized experience are at your 


service. . 
flmerican Beauty 
—A byword since 1894, 
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‘Serving your business 


is our business” 


E-Z-HOOK 
TEST 
CONNECTORS 





A NEW, DIFFERENT KIND OF 
SELF-HOLDING CONNECTORS 
THAT GIVE YOU SUPERIOR 
PERFORMANCE — 
ELIMINATE AGGRAVATING DELAYS 
— SAVE VALUABLE TEST TIME — 
E-Z-HOOKS PAY FOR THEMSELVES 
IN SAVINGS — FAST! 


@ MAGICAL TEST CONNECTIONS 
Fast—easy—-safe connections that you 
can't pull off 
Releases instantly with a light finger tip 
pressure 


POSITIVE FINGER TIP CONTROL 
Two finger operation—easy as dotting 
oni 


AUTOMATIC SHORT PROTECTION 
Exclusive sliding safety shield—elimin 
ates shorts 


UNCONDITIONAL GUARANTEE 


To give satisfactory service 


CONNECTORS BUILT TO LAST 
Du Pont nylon and stainless steel 
fool proof E-Z-Hook design 


———=— 


Probe 


—ike~ 


NEW! HARNESS CABLE 
BOARD CONNECTOR 


Saves up to 30% in Construction Time 

Drives Into Wood Like a ‘‘Nail’'!! 
Drives into place in seconds. Eliminates hole 
drilling, screws, nuts and washers. Saves time in 
processing and construction 
Holds wire ends in a firm vise-like grip. Patented 
E-Z-HOOK won't cut, nick or kink them. Reduces 
rejects and salvage 
Easy finger tip operation, E-Z-HOOK Nail 
Clips speed wire placing—makes it easier. In- 
creases production—improves morale. 
Save time—money—material. Use ‘‘Nail'’ Clips 
to cut cable costs. To improve quality and pro- 
duction. To reduce rejects and salvage 











ASK FOR CATALOGUES 
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MINAL BOARDS 


Now single row 
Taper Pin Terminal 
Board available in 
10 or 20 feed-thru 
type taper recep 
tacles, single and 
double feed - thru 
connections ideal 
for computer and 
dato processing pro 
gramming, multi- 
channel communico 
tions systems, etc 


EASY TO MOUNT AND STACK 


Borriers across both faces increase creepage path; 
elongated holes facilitate mounting; nesting projec 
tion ond recess aid stacking Brass receptacles 
provide low contact resistance. 14 Ibs. min. pull 
out with standard solderiess taper pins. Molding 
compound is MAI-60 (Glass Alkyd) of MIL-M-14E 





SOLID-BLOCK TERMINAL BOARDS 
SOLID BACKS sove cost of insulating strip 
moisture and breakage 

*“*“MOLDED-IN"’ CONDUCTORS ossure greater capa 
city, can't work loose; eliminate separate saddle 
plates. Available with marker strip 


resist 


THICKER, 
greater 
creepage by 


HIGHER BARRIERS offord 

insulation, reduce breakage increose 
12%. Gen-Pro boards have greater 
amperage capacity, are mechanically and electri 
cally interchangeable with other boards. Also avail 
able with molding compound PER MIL-14E. Com 
petitively priced. Immediate delivery 


MILITARY 

TERMINAL BOARDS 
Gen-Pro military termi 
nal boards are monu 
foctured and inspected 
in accordance with 
latest revision of MIL-T 
16784, BuShips Dwg 
9000 - $6505 - B-73214 
and BuOrd Dwg 
564101 Molding com 
pound, per MIL-M-14E 
assures low dielectric 
loss, high insulation re 
sistance high impoct 


miniature types 
now available: Gen-Pro 
miniature type militory 
terminal boards conform 
with Bureav of Ships 
Drawing RE10-D-764, as 
referenced in MIL Stan 


dard #242 





NEW FROM GEN-PRO: 


The Repicon removable contact connector in single 
or double insert types offers unlimited application 
in the electrical and electronic fields. Repicon con 
nectors are flexible, versatile and economical 
with higher contact retention ability 


AL. 


ASK FOR CATALOGUES 
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FOURJAY 


LOUDSPEAKER BAFFLES 


FOR SMART APPEARANCE 
IN MODERN SURROUNDINGS 


An attractive, fiber glass loudspeaker 
for 8” round speakers. Non-resonant moterial and 
outstanding design provide excellent sound disper 
sion and clear tone. Double folded infinite baffle 
design 


enclosure 


GLASS FACEPLATES 

FOR 8” SPEAKERS IN ATTRACTIVE, NON- 
RESONANT STYRENE AND FIBER GLASS. 
“SPIRAL SOUND” 


all-purpose fiber glass boffles for 8 
Beautiful Desert Sand color may be left 
painted as desired. Rigid, lightweight 
completely non-resonont 


Attractive, 
speokers 

natural of 
construction yer 


AUDIO /CLOCK 


COMBINATION ELECTRIC CLOCK AND 
LOUDSPEAKER ENCLOSURE IN ONE 
COMPACT FIBER GLASS UNIT 


for SCHOOLS «© MOTELS + OFFICES «+ STORES 
This beautiful new fiber glass Audio/Clock combines 
in one unit an electric clock and an excellent 
loudspeocker enclosure lorge, easy-to-read clock 
numerals, and rugged brass clock hands make the 
clock easy to use in any application 





ASK FOR CATALOGUES 





“Serving your business 


. is our business” 








TRIM | 
ASSEMBLY 


TIME 


with NEW HUNTER 
PRECISION TOOLS 


HEAT SINK 


HEX DRIVERS 


MIDGET (41/2) PLIERS 


TWEEZERS 








LEN FINKLER LIMITED 


K. Miller 


WIRE STRIPPERS 


Save Time, Wire and Cable 


—. 
a - 
ay 


a — = 
Ae 
Wire stripper and cutter for 


servicing, production and hob- 
byists. Models 100 and 101-S. 


<=" - 
PN - —_-s 


Light weight, long nose plier 
for production and servicing. 
For hard - to - get - at places. 
Spring closing can be used as 
heat sink, Model 85. 


Slitter and stripper for rural 
“C” line wire and other cables. 
Models 205 and 305. 


ay 
2 
, a ) ad 
~ - 
Wire stripper and cutter for 


telephone installers. Model 
R3088. 


oa 
Ast 
Sa 
Coaxial cable stripper. Cuts, 
strips, slits. Models 200, 300 
and 400. 


Write for Catalogues 











ILLUMITRONIC 


EE 


AIR DUX 








LACING CORD 


harnessing materials 


SLEEVING 


complete source 


SPIRAL WRAP 


stocked in depth 


ZIPPER TUBING 


ready to go 


ED 


HARNESS BOARD POSTS 


Need our catalog 





CABLE CLAMPS 


or Samples ? 


= 


= 





PLASTIC ROD, SHEET & TURE 


iliurmitronic 
engineering 
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ow to get 99% over-all efficiency in 
ransistorized 6-watt servo amplifier 


ss Ff FF FF FF | | Ff fF Ff FF FF FF FF fF Ff Ff Ff Ff Ff fF Ff FF | Ff: 





IK 
CIRCUIT REQUIRES... =v 1w 
no output transformer = 2.7K Le 
no center-tap motor winding 

TIIN@B2 +] azyt 


igher over-all efficiency than in a con- d > 
pntional Class-B push-puli amplifier is ieiiats 
hieved in this servo by use of unfiltered - 
actified a-c for current supply voltage— a 
ith resulting reduction in size, weight aTon 
d power supply requirements. This 
gher efficiency means greater transis- J 
br reliability, smaller heat sink and/or ae eg 


HIGH-EFFICIENCY SERVO yy p 











sal 


























igher — ambient pe age 
tput will remain sinusoidal when am- 
ifier is overdriven. = 3 (*) 


CONTROL PHASE 
6 WATT, 26 VOLT cma. 





























T-1 400 cps, 12-watt power transformer step-down 115 volt to 68 volt c.t. 


T-2 400 cps, 65-mw driver transformer. Turns ratio Nl: N2: N3=2: 1:1 
Primary Current = 10 mad-c. Primary Inductance = 1.5 hy. 


DIMENSIONS ARE MAXIMUM IN INCHES 
UNLESS OTHERWISE SPECIFIED TRANSFORMERS 


ACTUAL SIZE 


Exclusive Tl 2N1047 intermediate-power series now BVeerx...15-ohm Ryes...-65°C to +200°C operating 
gives you maximum design flexibility plus high effi- and storage range...choice of beta spreads. 

2} Vy ‘ ; ‘ nis “2 arkace!l 

Fiency ... all in a miniature package! Apply TI’s guaranteed specs to your design situations 
Consider the design flexibility made possible by the today. This use-proved series is available off-the-shelf 
exclusive features of this series ... 40 watts dissipation at factory prices in 1-999 quantities from CESCOQ, 
at 25°C case temperature...unique stud mounting and in production quantities through your TI sales office 
for maximum thermal efficiency ...80- and 120-volt in Rexdale. 








2N1047 | 2N1048 | 2N1049 | 2N1050 
PARAMETER TEST CONDITIONS 


* one min. max. | min. max.| min, max.| min. max. 


PusH-puLL BVcex Breakdown Voltage le =250 wa Vae= —1.5¥} 80 120 80 120 
wig BViso Breakdown Voltage 1p =250 na Ic=0 10 10 10 10 

lego Collector Cutoff Current V cx = 30V i.=0 15 15 15 15 
hye Current Transfer Ratio t Vce= 10V 1¢-= 200ma | 12 36] 12 36 | 30 90] 30-90 
hy, Input Impedance f Veg= 10¥ |, 8ma 500 500 500 500 
Res Saturation Resistance f 1¢= 200 ma ls = 40ma 15 15 15 15 


Vee Base Voltage t Veg I5¥ 1. = 500ma 10 10 10 10 






































te on your company letter- tSemiautomatic testing is facilitated by using pulse techniques to measure these parameters. A 300-microsecond pulse (approxi- 
d for illustrated Tl APPLI- mately 2% duty cycle) is utilized. Thus, the unit can be tested under maximum current conditions without a significant increase in 
TION NOTES on the tran- junction temperature, even though no heat sink is used. The parameter values obtained in this manner are particularly pertinent 
erized servo amplifier. for switching circuit design and, in general, indicate the true capabilities of the device 


128 Quest, Rue St. Vallier 838 Somerset St., W 877 Yonge St. 


275 Craig St., W 
LA 4-3518 CE 2-2696 WA 1-5111 


UN 1-2411 


ediate Delivery Anywhere in Canada from | MONTREAL | QUEBEC OTTAWA TORONTO 


CANADIAN ELECTRICAL SUPPLY CO. LTD. 


TRANSISTOR PRODUCTS { TEXAS INSTRUM ENTS 


DIVISION 
INCORPORATED 
1364 ISLINGTON AVENUE, NORTH 
ELMHURST PLAZA REXDALE ONTARIO 


For further information mark No. 110 on Readers’ Service Card 


“RIS 





MICRO SWITCH Precision Switches 


11/2 kw switch 
capacity ’ 
in H/o of a ’ . | ACTUAL SIZE 
square inch! 





Choice of 6 switch actuators 


o, 
THE MICRO SWITCH “1SX1” is the smallest single-pole 
double-throw snap-action switch made. It weighs only 1 gram. Yet, 
YY despite its tiny size, it performs millions of operations, in tempera- 
tures ranging from —65° F. to +250° F. And it handles precision 


Roller leaf actuator — ‘ os 
switching jobs at capacities up to 114 kw. 


The case, cover and plunger are made of high-strength plastic. 
Contacts are fine silver. The unique, snap-action spring is beryllium 
copper. The case has two mounting holes that accept No. 2 screws. 
=e.) One hole is slightly elongated to facilitate mounting. “1SX1” is de- 


7 y > “ 2. 5 P - 
Pivoted lever actuator Reverse leaf actuator signed to conform to MS24547-1. 


For complete information, phone your nearby Honeywell office 
or write Honeywell Controls Limited, Precision Components Division, 
Toronto 17, Ontario. Ask for Catalog 63. 


- See Honeywell at the IRE Show, Booth 351 
Reverse roller Pivoted roller 
leaf actuator lever actuator 











Honeywell 


Sales and service offices in all principal cities of the ee . 
world. Manufacturing in United States, United King- MICRO SWITCH Precision Switches 


dom, Canada, Netherlands, Germany, France, Japan, 


HONEYWELL INTERNATIONAL 


For further information mark No. 64 on Readers’ Service Card 
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ORIGINAL QUALITY 





®@ 
THIS IS . 5 Cat. No. FT-SM-1-TUR 


Simple? No. In spite of their appearance, Sealectro “Press-Fit” Teflon* terminals represent thousands 
of hours of engineering design and research, ultra-critical inspections of materials and finished prod- 
ucts, precise workmanship, and customer services beyond that of many complex electronic assemblies. 
A Sealectro “Press-Fit” terminal is more than a component. It is a symbol of dependability. When speci- 
fying Teflon terminals, always specify the original quality—Sealectro “Press-Fit” Teflon terminals, 
and be sure of every single one. Write for Complete catalog... 

*Reg. T.M. of E.1. DuPont de Nemours & Co., Inc. 


)\Staketo and only calee AO 


MAKES “PRESS-FIT” TEFLON TERMINALS 


SEALECTRO CORPORATION, 139 HOYT STREET, MAMARONECK, N. Y. 
British Branch: Sealectro Corporation, Hersham Factory Estate, Lyon Road, Walton-on-Thames, Surrey, England. 
See Sealectro components at 1.R.E. Canadian Electronics Conference. 
Represented by White Radio Ltd. Distributed by Electro Sonic Supply Co., Ltd. 


For further information mark No. 101 on Readers’ Service Card 
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calibrate all your 
precision equipment 


with the new | ¥ EW 


VERSATILE DC17 RANGE 
PORTABLE STANDARD 
VOLT-AMMETER 


highly accurate readings Soest 
especially recommended Voltage 1000/300/100/30/14 10002/V 


Current 30/10/3/1A Approx. 50mV 


for research institutes 300/100/30/10/3/1mA 150 aban es 


50mvV (for siteinel Shunts 














MODEL MPF-17R 


Approx. Resistance 
Scale Div or Voltage Drop 


Both AC and DC instruments are shielded 
substituted for many single range units. from external magnetic fields. 

Accuracy of both units within 1 of 1% fsd. Working principle MPF-17R moving coil type. 
Calibration certificate accompanies each unit. Shunts and multipliers self-contained. 


e These all-in-one units may be 


e Recommended for general testing Working principle SPF-13R moving iron type. 
where long, easy-to-read scales are desired. Transformers self-contained. 
e Simple foolproof operation. Range Units supplied with fitted velvet 
selector peg gives secure contact. lined storage case. 
Compact in size, units measure 
only 74% x 10%, x4%. 


ACT3 RANGE VOLT-AMMETER 


MODEL SPF-13R 


Approximate 

- ~ _Power Consumption _ 
Voltage 750/300/150/75/30V 7 5VA in any range 
Current 30/15/7.5/3/1.5/0.75/0.3/0.15A 2.1/1.2/1.0/0.9/0.8/0.8/0.7/0.5VA 


Other YEW portable standards available: 


Rectifier Type Milliammeters and Voltmeters, 
Thermocouple Type High Frequency Milliammeters and 
Voltmeters, Electro-Dynamometer Type Wattmeters 


Write today for literature. 


YOKOGAWA ELECTRIC WORKS, INC. 
40 Worth Street, New York 13, N. Y. 


In Canada: Stark Electronic Sales Co., Ajax, Ontario 


For further information mark No, 115 on Readers’ Service Card 
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When we say that Communication is Our 
Business, we hope you won't come to us for a 
smoke signal, tomtom, carrier pigeon 
semaphore flag or heliograph. @ We 
specialize a little more than that in 
electronic communications systems to be 
precise, and particularly in those which meet 
purely Canadian requirements. ‘ Hence 
LOUD & CLEAR AT THE I1.R.E. our exhibit at the I.R.E. It’s astonishing but 
few people realize what electronics can 

do for them, and we'd like to try and raise 
your eyebrows once or twice by using the 
most effective methods of communication 

vet devised; face-to-face demonstration (of our 
equipment) and human speech (to explain its 
advantages). & That’s why we shall welcome 
you cordially and sincerely to our exhibit. 





71-37-9 


LENAKUAT FLECTRIC LENKURT ELECTRIC CO. OF CANADA LTO. 


subsidiary of ey 7018 Lougheed Hwy., North Burnaby, P.O. Vancouver, B.C. 


GENERAL TELEPHONE & ELECTRONICS INTERNATIONAL \€BR 


For further information mark No. 70 on Readers’ Service Card 
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See these two new recorders by AMPEX 
at the IRE Canadian Electronics Conference 


Ampex of Canada Limited now makes two more fine machines available to you 


in scientific research and industry. You are invited to inspect the new FR-100C 


all solid-state analog recorder, and the VR-8000 closed circuit television 


recorder at the Ampex display at the IRE Canadian Electronics Conference, 


Automotive Building, Exhibition Park, Toronto, October 2 through 4. Booth 152. 


AMPEX OF CANADA LIMITED, 1458 Kipling Avenue North, Rexdale, Ontario 


Instrumentation products: 607 Commonwealth Building, Ottawa, Ontario 


the FR-100C 


A general purpose, all solid-state recorder 
reproducer housed in a single 19-inch cabinet 
rack, the FR-100C has 300 ke wide band 
frequency response—20 ke with FM record 
Combined with a transport proved in more than 
2,500 critical applications around the world, 

the system is capable of either Direct, FM, PDM 
or PCM (serial and parallel) recording and 
reproducing. 


For further information mark No. 


\MPEX 














the VR-8000 


A new Videotape* recorder specifically designed 

for closed-circuit television applications, giving 5 

meg. band width at half the cost of a standard 

four-headed machine. In the VR-8000 

“helical scan” recorder, a single head traces 

one single track in a 26-inch diagonal along 

two-inch tape. It will record up to 2 full hours. 
*T.M. AMPEX CORI’ 


12 on Readers’ Service Card 
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good connections right down the line 


Because AUTOMATIC ELECTRIC carry a complete line of wiring and splicing supplies, you can order 
everything you need, as you need it, from an absolutely reliable source. AUTOMATIC ELECTRIC carry 
only top quality, name brand products—famous Scotch brand electrical tapes and connectors ... 
sleeves by Slater... solder, cement... and because our stocks make full allowance for heavy or 
unexpected demands, you have no worries about prompt deliveries—ever. If you would like more 
details or illustrated literature, write: Automatic Electric Sales (Canada) Limited, 185 Bartley Drive, 


Toronto 16, Ont. Branches across Canada. 


*Supplies for every wiring 


and splicing requirement. AUTOMA IC F/ ECTR lh 


Subsidiary of sas) 
GENERAL TELEPHONE & ELECTRONICS 


For further information mark No. 18 on Readers’ Service Card 
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The strain of drain falls mainly on Lorain 


Today, the drain on your batteries can be taken care of continuously, with no breaks in efficiency, 
and no man-hours to bolster costs. FLOTROL battery chargers, made in Canada by Lorain provide 
completely automatic charging, and operate entirely without moving parts. These modern, reliable 
units are of the floating charge type, with rectification accomplished by long-life selenium rectifiers, 
and regulation controlled by saturable magnetic reactors. Automatic overload protection is built- 
in, and compensation for variation in input voltage is practically instantaneous @ FLOTROL 
chargers have ample reserve capacity to handle peak loads. They can be operated in parallel with- 
out equalizing connections, or in parallel with motor generator sets. Efficient filtering ensures 
quiet transmission under all charging conditions, and models designed to operate at extremely 
low sound levels are available for use where charging equipment has to be located in business 
offices. FLOTROL battery chargers are supplied in single or three phase models, for a wide range 
of d.c. voltages. For complete information write to Automatic Electric Sales (Canada) Limited, 
185 Bartley Drive, Toronto 16, Ontario. Branches across Canada. 


*Model 10 KB Three-Phase 
Flotrol Battery Charger 


AUTOMATIC ELECTRIC 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 


For further information mark No.19 on Readers’ Service Card 
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Canadian Electronics Engineering’s guide to the 


1961 IRE Canadian 


Electronics Conference 
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ELECTRONICS ENGINEERING 


SEPTEMBER 


1961 


ec & 
oc 


> ®; 





This report contains infor- 
mation about technical ses- 
sions, exhibits and social 
events. Spend an hour with 
this guide and you will be 
able to better utilize your 
time at the Conference. If 
you can’t attend, use the 
Reader Service cards to 
obtain further information 
on products and services. 


While reading through the 
abstracts of technical pa- 
pers and exhibit information, 
you will find it convenient 
to fold out page 67 to ex- 
pose the technical sessions 
schedule and the floor plan. 





All you want to know about the 1961 Conference 


GENERAL INFORMATION 

The Canadian Region of the Insti- 
tute of Radio Engineers will be host 
to engineers, executives, educational- 
ists, technicians and buyers from Can- 
ada, the United States and abroad 
when they present their Conference 
and Exposition, October 2-4 , 

The three-day program, which is 
Canada’s largest scientific assembly. 
combines a forum for the latest elec- 
tronics engineering achievements with 
a display of the industry’s newest 
products. 

Conference centre will again be the 
Automotive Building at Exhibition 
Park, Toronto. Located only 10 min- 
utes from the heart of Toronto, this 
site provides splendid accommodation 
under one roof. In addition to the 
120,000-square-foot exhibit hall, and 
meetings for the 22 technical sessions, 
facilities for delegates and exhibitors 
will include a complete restaurant 
service, an industry lounge, and ample 
parking space. 

FOREIGN DELEGATIONS 

A number of prominent scientists 
and engineers from outside Canada 
are expected to attend the Conference 
A delegation from the U.S.S.R. is be- 
ing brought to Toronto by His Excel- 
lency A. Aroutunian, Ambassador ot 
the U.S.S.R. to Canada 


FECHNICAL PROGRAM 

The latest developments and _ tech- 
niques in the electronics field will be 
covered in an outstanding program of 
80 papers presented by the nation’s 
leading scientists and engineers. A 
highlight of the program will be two 
panel discussions dealing with topical 
subjects: Education in electronics, and 
import and export problems. Partici- 
pants will be top educationalists and 
members of EIA of Canada 
EXHIBITS 

The Conference theme, “Progress 
Through Electronics” will be dra- 
matically portrayed in exhibits of the 
latest products and techniques by over 
160 leading manufacturers, distribut- 
ors and government agencies from 
Canada, the U.S. and abroad 


EXHIBIT AWARDS 

The Exhibit Award competition will 
be repeated at this year’s Conference 
Two awards will be given: one for 
the most outstanding Canadian prod- 
uct, and one for the most outstanding 
Canadian component exhibited at the 
exposition. 

The purpose of the awards is to 
stimulate research and development in 
Canada and thereby encourage Cana- 
dian companies to develop their own 
products. 
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Exhibit Award competition entry 
forms may be obtained from the 
Conference office. Entries must be .in 
by September 8. 


SPECIAL DISPLAYS 

The Canadian Astronautical Society 
is organizing a special display of 
equipment pertaining to space sciences 
A mercury space capsule, supplied by 
the United States National Aeronau- 
tics and Space Administration will be 
included in the display. Negotiations 
are still underway to obtain a variety 
of equipment from Canada’s space 
program. 

Another special display at this year’s 
conference will be the International 
Rectifier Corp. solar-powered electric 
car. It is planned to use the car to 
transport important guests 


CONVENTION AND 
EXPOSITION HOURS 
Monday, October 2nd 
10.00 a.m. to 6.00 p.m. 
Tuesday, October 3rd 
10.00 a.m. to 6.00 p.m. 
Wednesday, October 4th 
10.00 a.m. to 8.30 p.m. 
Registration desk opens 
at 9.30 a.m. daily 


REGISTRATION 

IRE members and 
gaged in the electronics, 
and associated industries are welcome 
to attend the conference. The regis- 
tration desk will be open during con- 
ference hours at the Automotive Build- 
ing. Registration including 
technical program and exhibits, is $1. 
Students of universities and accredited 
technical will be registered 
without presentation of 
school student IRE 
membership cards 
CONFERENCE BANQUEI 

All delegates, exhibitors and their 
wives, are invited to this out- 
standing social event of the Confer- 
ence. It will be held at the Queen 
Elizabeth Building, Exhibition Park, 
October 3, at 7 


all those en- 
nucleonics 


fee, 


schools 
charge on 
registration or 


attend 


1.30 p.m. A social hour 
will precede the banquet. 

The speaker of the evening will be 
Dr. Lloyd V. Berkner, president of 
the Institute of Radio Engineers. His 
topic will be related to the Conference 
theme “Progress through electronics.” 

A feature of this year’s banquet will 


be steaks. Tickets are $6 each 


ALL INDUSTRY 
COCKTAIL PARTY 

An opening day “get acquainted” 
gathering for delegates, visitors and 
exhibitors, the All Industry Cocktail 


Party will be held on the mezzanine 
of the Automotive Building, October 
2, from 5 to 7 p.m. Price is $3. 


HOTELS AND 
TRANSPORTATION 

Accommodation for 
available at a number of excellent To- 
ronto hotels and motels. Arrangements 
have been made with the Canadian 
railways to extend reduced fares to 
delegates and dependent members of 
their families. 
ADVANCE REGISTRATION 
AND RESERVATIONS 

For the convenience of delegates, 
the IRE Canadian Electronics Confer- 
ence committee has prepared an order 
form for: hotel reservations; Canadian 
railway reduced fare certificates; Ban- 
quet tickets; and Cocktail Party tick- 
ets. To obtain an order form, write 
to the Conference office at 1819 
Yonge St.. Toronto 7., telephone 
HU 8-7768 


IRE STUDENT MEMBERS 

One member from each Student 
Branch and Student Associate Branch 
of IRE in Canada will be brought to 
the Conference with expenses paid by 
IRE. In addition to attending the Con 
ference, these students will be con- 
ducted on tours of the University of 
Toronto, and facilities of Toronto 
Hydro. 


LADIES’ ACTIVITIES 

The Conference General Chair 
man’s suite at- the Royal York hotel 
will be open during the Conference 
Wives of delegates and exhibitors are 
invited to visit the suite where light 
refreshments will be served. An in- 
formal tour of the O'Keefe Centre 
For the Performing Arts has been 
planned for the morning of Oct. 3 
Wives of Toronto IRE members will 
be available to act as hostesses for 
shopping trips or other events 


delegates is 


Dr. Lloyd V. Berkner 
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Schedule of Technical Sessions 





Mon. Oct, 2. 
2.30 - 5 p.m. 


Tues. Oct. 3. 
10 - 12.30 a.m. 


Tue. Oct. 3. 
2.30 - 5 p.m. 


Wed, Oct. 4. 
10 - 12.30 a.m. 


Wed. Oct. 4. 
2.30 - 5 p.m. 





l 
Computers 
in Control 


6 

Computer Design 
and Applications 
11 

Business Data 
Processing 

16 


Pulse Transmission 
& Radar 


21 
Management 
Panel 


+ 


Components 


Semiconductors I 


l ° 


Semiconductors Il 


17 
Reliability 


ie] 
Education 
Panel 


Radio and TV 
Broadcasting 

8 
Communications 
Systems I 


13 
Communications 
Systems II 


18 
Antennas & 
Propagation 


Plasma 
Physics 

9 
Microwave 
Fechniques 


14 
Millimeter & Sub- 
millimeter Waves 


19 

Negative Resistance 
& Parametric 
Amplifiers 


ANCHOR 
ROOM 


< 
Medical 


Electronics 


10 
Circuit 
Design | 
15 
Circuit 
Design II 


20 
Radiation 
Instrumentation 
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Conference committees 


Heath 


Executive Committee 
Fred J. Heath, General Chairman 


G. G. Armitage, Social Activities 
Vv. G. Cumming 
Mrs. G. G. Armitage 
Mrs. A. P. H. Barclay 
Mrs. C. A. Norris 
Mrs. E. L. Palin 
Mrs. F. H. Pounsett 


A. P. H. Barclay, Past Director, Cana 
dian Region, IRE 


S. D. Brownlee, EIA Representative 


G. C. Eastwood, Exhibits 
R. Adams, Vice-Chairman 
H. H. Schwartz 


F. A. Ford, Recording Secretary 


A. R. Low, Technical Program 
Dr. J. L. Yen, Vice-Chairman 


Advisory Committee 


Air Vice-Marshal C. L. Annis, OBE, CD. 
Air Officer Commanding, Air Materiel 
Command, RCAF Armed Services 
Representative. 

Dr. B. G. Ballard, Vice-President (Sci- 
entific), National Research Council 
President, Engineering Institute of 
Canada. 

David Boyd, President, Canadian Aero 
nautical Institute. 

Dr. George McK. Dick, Past Presidest, 
Engineering Institute of Canada. 

Rene Dupuis, Vice-President, District 10, 
American Inst. of Electrical Engineers. 

Dr: G. S. Field, Chief Scientist, Defence 
Research Board. 

R. A. Hackbusch, Director of Engineer- 
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Full technical program and abstracts 


Details are given on this and the next twelve pages 
of the full technical program of 80 papers and two panel 
discussions. All available abstracts of the technical papers 
are included, together with outlines of the panel topics 
and illustrations of equipment to be discussed. 

A. R. Low, chairman ‘of the technical program com- 
mittee, stated that the quality of the papers submitted was 


very high, so that selecting papers for the program was 
a real challenge for the committee. Mr. Low added: 
“The number submitted was slightly higher than in pre- 
vious years and the choice available permitted the selec- 
tion of a well-balanced program. The majority of rejec- 
tions resulted from papers being isolated without suitable 
companion papers to form a session.” 


Monday afternoon, October 2 


Session 1. Totem Room 


Computers 

in Control 

1136 THE FUTURE 
COMPUTERS 

J. Kates, Traffic Research Corp. Ltd., Toronto. 

Because of their high operating speeds, electronic com- 
puters can greatly compress the time scale familiar to human 
beings. Observations and computations requiring many man- 
hours of effort prior to taking certain action may be per- 
formed by a computer in a fraction of a second. 

Similarly, a computer can greatly expand the normal time 
scale by providing a permanent record of rapidly occuring 
events for later study. 

This has made possible great developments in real-time 
control where a single electronic computer may be used to 
operate a complex physical system in a completely automatic 


IN REAL-TIME CONTROL BY 


manne! 


1137 CONTROLLING TRAFFIC BY ELECTRONIC COM- 
PUTERS 

J. Kates, Traffic Research Corp. Ltd., Toronto 

An outline is presented of how real-time control by com- 
puters is being put to use and what is in store in the near 
future. For illustration, there is described a fully-automatic 
traffic signal system using real-time computer control. This 
been under study in an experimental area of 
over a year. 


system has 
Toronto for 








Modular FM communications equipment will be the subject 
of Paper 1122 of Session 2, to be presented by B, Tennant 
and G. G. Armitage, Ferritronics Ltd., Willowdale, Ont. 
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1138 TCA RESERVEC SYSTEMS 
L. R. Richardson, Trans-Canada Air Lines, Montreal. 

At the present time Trans-Canada Air Lines is completing 
the installation and commencing the check-out of a large-scale 
data processing system which is to be placed in operational 
service by the end of this year. 

The system consists of a large number of input-output 
devices called Transactors, which are located in varying num- 
bers at most operating centres across the country. A real-time 
communication network connects all operational points with a 
data processing centre in Toronto 

This paper describes the system and some of the factors 
which entered into its design. Attention is also given to the 
future system through which a greatly expanded operation will 
be obtained 


1139 RESERVEC EQUIPMENT 
H. G. Helwig, Ferranti-Packard Electric Ltd., Toronto 

The operational requirements of the Trans-Canada Air 
Lines data processing system have demanded the design of a 
number of unique equipments. This paper these 
equipments, outlining the design problems and the eventual 


describes 


solutions 
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Components 


1067 RELIABILITY MEASUREMENT AND PREDICTION 
FOR SOLID TANTALUM CAPACITORS 


G. H. Didinger, Jr., Kemet Co., 
Corp., Cleveland, Ohio 

Both long term and accelerated life tests have demonstrated 
the unusual reliability of solid tantalum capacitors. The details 
of these test programs are given and the correlation of 
accelerated with non-accelerated results is established. In addi 
tion, the physical and mathematical foundations of the ac 
celerated test methods are presented. This includes a distribu 
tion of ordered failure times whose linear map 
all three classical lifetime intervals 

Mean life is charted as a function of definition of 
confidence level, temperature, applied voltage, and capacitor 
rating. With these data, the reliability engineer is enabled to 


achieve his objectives 


Division of Union Carbide 


Is Sensitive to 


failure, 


1098 IMPROVED ALUMINUM ELECTROLYTIC CAPA- 
CITORS 
F. J. Burger and D. M. Cheseldine, The Telegraph Condenser 
Co. (Canada) Ltd., Toronto 
Results are presented of 
Condenser Co. (Canada) Ltd., 


work done at The Telegraph 
Toronto and sponsored by the 
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Canadian Defence Research Board, having as its objective the 
development of an aluminum electrolytic capacitor with an 
extended temperature range. 

It is demonstrated that etched foil aluminum electrolytics 
can be made with a performance comparable to that of 
tantalum foil capacitors, both operating within the temperature 
range —5S5C to +125C. 

Such aluminum electrolytics should compare favourably 
with plain foil tantalum capacitors in cost, volume and weight 


per cv, maximum working voltage and absence of strategic 


materials in their construction. 


1013 COMPUTER PROGRAM FOR ELECTRO-MECHAN- 
ICAL RELAY DESIGN ANALYSIS 


P. Nador, Northern Electric Co. Ltd., Montreal. 

A computer program has been developed for the LGP-30 
computer which enables the relay designer to calculate the 
electrical characteristics of a relay when its structural para- 
meters are given. Its logic is based on a step-by-step analysis 
of the relation between the variables involved. The program 
uses the actual hysteresis curve of the iron to perform the 
calculation and takes care of any change in spring load during 
operation. It also makes calculations economical by producing 
a curve of coil current, armature velocity, armature displace- 
ment, flux, torque, and some other variables as a function of 
time, in about one to two hours. 

While the method has been developed for wire spring type 
relays, it can be extended to other types. Work is still in 
progress to increase the accuracy of the calculation by using 
a better approximation of the actual magnetic circuit. 


Artist's conception of multiple transmitting antenna 
system to be installed on Mount Royal, Montreal. N. 
Tomcio, Canadian General Electric Co. Ltd., Toronto 
will describe the system in Paper 1051 of Session 3. 
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1122 THE IF CIRCUIT MODULE, THE NEW TYPE OF 
COMPONENT FOR COMMUNICATIONS RECEIV- 
ERS 

B. Tennent and G. G. Armitage, Ferritronics Ltd., Willow- 

dale, Ont. 

Through the use of coils wound on subminiature ferrite 
bobbins, threaded ferrite cup cores and of P.A.D.T. transistors, 
the IF strips of communications receivers have been packaged 
into compact, hermetically sealed, pre-tuned components. This 
ensures built-in optimum performance, reliability and stand- 
ardization of an important section of such receivers for all 
frequency ranges and simplifies maintenance. 


Session 3. Maple Room 


Radio and TV 
Broadcasting 


1051 THE MOUNT ROYAL MULTIPLE TRANSMITTING 
ANTENNA SYSTEM 
N. Tomcio, Canadian General Electric Co. Ltd., 
Due to the topology of Montreal, the best location for 
transmitting antennas is on top of Mount Royal. To preserve 
the aesthetic aspects of this park, authorities would permit 
only one antenna system to be erected. The Canadian Broad- 
casting Corp., prime owner of the existing antenna support 
structure atop Mount Royal, prepared specifications for a 
multiple antenna system which includes 5 TV antennas (some 
for multiplex operation), 2 FM antennas (4 channels), 4 VHF 
and 2 UHF communication antennas, and antennas for 3 
microwave systems. The paper discusses the principle design 
aspects and performance characteristics of the transmitting 
systems with particular reference to the antennas. 


Toronto. 


1057 TRANSISTORIZED SWITCHING OF TELEVISION 
VIDEO SIGNALS 

M. F. Macpherson, RCA Victor Co. Ltd., Montreal 

Of the three main switching systems for routing 
signals within a television plant, the use of semiconductors 
offers the greatest number of advantages. Switching can be 
accomplished more rapidly than with electromechanical re- 
lays, and the actual signal paths can be kept to a minimum. 
Also, the switching action can be automatically related to the 
system timing so that the transition between pictures can be 
made to occur in the vertical interval between television 
fields. This paper describes a basic switching system which 
can be expanded to increase the number of inputs and outputs 
to suit the particular installation. The switching system used 
at CFTO-TV, Toronto, is used to illustrate one typical end 
result of system planning where transistorized components 
are employed. 


video 


1039 A DESIGN METHOD FOR TUNING AND PHAS- 
ING CIRCUITS 
R. G. de Buda, Canadian General Electric Co. Ltd., 

This paper deals with tuning and phasing networks for 
AM broadcast antenna arrays, and with a method which has 
been developed to design these networks. 

An over-all antenna network consists of a number of circuit 
elements in separate locations. Because of this, they are 
sometimes considered as entities. The new method of analysis, 
however, considers them all as part of the one network and 
calculates component impedances by using, as parameters, 
the components currents (which can be selected by the de- 
signer). This method allows accurate control over the com- 
ponent currents and ratings. Also, the greater freedom of 
design permits the use of assymmetrical tee and pi circuits in 
preference to tank circuits 


Toronto. 


1151 TO BE ANNOUNCED 
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An experiment in magnetohydrodynamics to be described 
by J. H. De Leeuw of the Institute of Aerophysics, 
University of Toronto, in Paper 1142 of Session 4. The 
T-tube shown is one type of apparatus for producing mag- 
netically driven shock waves. The current-carrying plasma 
between the electrodes is accelerated by the magnetic 
field due to the return current in the backstrap. 


Session 4. Beaver Room 


a 


Plasma 
Physics 


1030 THE EARTH’S PLASMA ENVIRONMENT 
C. O. Hines, Defence Research Telecommunications Establish 
ment, Defence Research Board, Ottawa. 

The earth’s atmosphere is appreciably ionized 
height of 100 km upwards, while the sun’s ionized corona 
extends as far outwards as the earth and beyond. These two 
plasma domains—of which at least one is dominated by a 
strong magnetic field—provide gigantic natural laboratories 
for the study of hydromagnetic processes. Their interaction on 
occasion gives rise to some of the most interesting of terrestrial 
phenomena. This paper reviews the current picture of our 
plasma environment, and outlines some of the processes that 
are thought to occur within it. 


from a 


1142 MAGNETOHYDRODYNAMICS 
J. H. De of Aerophysics, 
Toronto. 

Some fundamental aspects of magnetohydrodynamics are 
considered. The interaction between the flow of conducting 
gas and an electromagnetic field has a dual character. In the 
first place, the motion of the gas through the field induces 
currents which modify the field. Secondly, the induced currents 
modify the flow of the gas, as a consequence of the forces 
that result from the presence of the induced currents in the 
magnetohydrodynamic field. The non-dimensional parameters 
controlling the importance of these distinct interaction mecha- 
nisms are discussed. 


Leeuw, Institute University of 


CANADIAN ELECTRONICS ENGINEERING SEPTEMBER 1961 


A few examples of magnetically influenced gas flows are 
given, such as the generation of power, the magnetohydrody- 
namic pump, and the possible uses of magnetohydrodynamic 
principles for the generation of thrust in space vehicles. In 
addition, some of the possible laboratory experiments making 
use of shock tubes are mentioned. 


1143 TO BE ANNOUNCED 


1144 SEMICONDUCTOR PLASMAS 
M. Glicksman, RCA Laboratories, Princeton, N.J. 

Many of the effects peculiar to plasmas, such as avalanche 
ionization, self-pinching, hydromagnetic waves and various 
types of instabilities may also be observed in semiconductors. 
In this case the plasmas will consist of free electrons (or 
holes) and ions bound to the lattice, or of free electrons and 
holes. Their behavior shows both similarities to and differences 
from that seen in normal gaseous plasmas. Methods of produc- 
ing semiconductor plasmas and studying their properties are 
described. Observations of the plasma effects listed above are 
interpreted and related to our general knowledge of plasma 
phenomena. 


1145 THERMONUCLEAR PLASMA 
M. P. Bachynski, RCA Victor Co. Ltd., Montreal. 

The process of obtaining a net energy yield from the 
“fusing” together of certain light nuclei is a problem of 
considerable importance in the field of high temperature 
plasma physics. This paper reviews the attempts which have 
been made at ignition, control and diagnosis of the thermo- 
nuclear fusion reaction. Consideration is given to confinement 
schemes, stability requirements, energy loss mechanisms, heat- 
ing and diagnostics of the plasma. 
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Medical 
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1099 PHYSICAL EVALUATION OF A POLAROGRAPHIC 
PO* SENSOR AND ITS APPLICATION AS A HY- 
POXIA WARNING DEVICE 

Wing Cmdr. R. A. Stubbs, RCAI 

Medicine, Toronto. 


Institute of Aviation 


AND ELECTRI- 
HEART 


MEASUREMENTS 
THE CANINE 


1111 IMPEDANCE 
CAL STIMULATION OF 
DURING HYPOTHERMIA 

J. A. Hopps and O. Z. Roy, National Research Council, Ottawa 

Cardiac impedances and stimulation responses of normo 
thermic and hypothermic canine hearts were studied at the 

Banting Institute, Toronto. At sub-threshold and at defibrillat- 

ing current levels, impedance varied inversely with current 

The depolarized muscle impedance at normal temperature 

varied from 45 to 60 ohms, for a 2-ampere current. The 

capacitive reactance of the cell membrane increased the im 

pedance at low frequencies. When current 

a constant value, no impedance change was noted in hypo- 


was normalized to 


thermia 

Interrupted dc bias potentials and conventional square-wave 
pulses controlled the heart at lowered 
blood pressure. Sev 


or exponential-decay 
temperature, but were unable to sustain 
eral procedures are reported 
1152 THE USE OF GAMMA RAY PULSE HEIGHT 
ANALYZERS IN MEDICAL RESEARCH 
K. G. McNeill, University of Toronto 
The characteristic gamma radiation associated with many 
radio-isotopes, in conjunction with sensitive detectors and 
circuits capable of differentiating between electrical pulses of 
different sizes, enables one to undertake clinical investigations 
hitherto difficult or impossible. Descriptions of the apparatus 


necessary and the types of experiment possible are given 
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1153 AUTOMATIC TIME ANALYSIS OF EYE MOVE- 
MENT FILMS 

E. Llewellyn Thomas and M. R. Howat, Defence Research 
Medical Laboratories, Toronto. 

This paper describes apparatus for automatically producing 
a time analysis of the records produced by an optical eye 
marker head camera. This record consists of an 8mm motion 
picture film which shows the scene in front of the subject with 
a bright spot superimposed upon it indicating his eye fixations 
and movements. 

The film is projected onto a 3x4 matrix of self-generating 
selenium cells. As the eye spot moves around the scene, it 
energizes the cell on which it falls. Thus, through a two-stage 


transistor amplifier and relay, it controls the recording device. 
A film produced by the camera will be shown, together with 
its analysis. 


1155 ELECTROMYOGRAPHY OF THE DIAPHRAGM: 
DIRECT RECORDING TECHNIQUE IN THE RAB- 
BIT 
J. V. Basmajian and W. H. Boyd, Queen’s University, Kingston. 
A long series of rabbits had multiple (up to 16) electrodes 
implanted in their diaphragms at open operation. Following 
complete post-operative recovery of the rabbits, the wires 
leading from the electrodes were connected to an electromyo- 
graph and recordings made along with spirometry under 
“normal” conditions. A color film demonstrates the techniques 
of implanting the specially designed electrodes and the experi- 
mental procedure for simultaneous spirometric and electromy- 
ographic recordings. 


Tuesday morning, October 3 
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1128 COMPUTER APPLICATIONS 


E. A. Racicot, Remington Rand Ltd., Toronto. 

The general pattern in data processing has been an after- 
the-fact accounting in traditional areas. However, certain users 
have transcended conventional application to gain in economy 
and control. Inventory control problems have underlined the 
inadequacy of recording only the past 

These and similar breakthroughs have caused an evolution 
in the concept of data processing to one of a “nervous system” 
of the organization. As a consequence, there is a demand today 
for computers which will control increasing company 
communications, coordinate, within hours rather than weeks, 
the action of an extended organization, and keep crucial control 
information current. 

This paper presents UNIVAC’s experience in this area and 
the type of equipment now available 


tele- 


1062 THE DEVELOPMENT AND APPLICATION OF A 
CONDITIONAL PROBABILITY COMPUTER 

H. C. Ratz, G. H. M. Thomas and R. J. A. Buhr, University 

of Saskatchewan, Saskatoon. 

This special purpose computer time-weighted 
frequencies of occurence of all the possible patterns arising 
from its five binary inputs. These frequencies are used to 
estimate certain conditional probabilities which can be used 
to infer complete input patterns when only partial patterns 
are presented to the computer 

This computer can be used as an adaptive code-correcting 
device. For suitable codes, when the input pattern contains an 
error, the computer will automatically select the nearest of 
several code words, and will adapt itself to slow change in 
vocabulary. Another application is optimizing a simple process 
This is being done presently for a process simulated by an 
analog electrical network. Preliminary results are favorable 


measures 


1053 DIRECT EXPERIMENTATION WITH 
DIGITAL RANDOM NETWORKS 
G. S. Glinski and J. Therrien, University of Ottawa. 
This paper describes an experimental set-up used to study 
the properties of random digital nets, with regard to their 
ability to “learn”, and their reliability. Transistorized neurons 


ADAPTIVE 
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are interconnected at random to form a net which, at the start 
of experiments, has no well-defined logical properties. The net 
adjusts its response to correspond to a norm set by the 
experimenter. 

Each learning experiment consists of a learning period and 
a test period. In the learning period, pulse patterns are applied 
and the right response forced. In the test period, one checks 
if the net has learned properly. Investigation of the reliability 
of the net consists of noting the changes in the properties of the 
net as some of the cells fail. 

The paper describes an experimental net using 16 neurons 


1064 CASCADED SWITCHING NETWORKS OF 2-INPUT 
FLEXIBLE CELLS 
K. K. Maitra, General Dynamics/Electronics, Rochester, N.Y 
A logically flexible element is one which can be adjusted 
at will to perform different logical functions at different times 
Switching networks constructed of such- flexible elements 
seem to contribute to improved system performance. Especially 
promising future applications of flexible logic elements lie in 
the areas of self-organizing networks and adaptive systems 
Ihis paper considers a particular type of adjustable switch- 
ing network which ts structurally a cascade of 2-input, 1-output, 
completely flexible Ilégical cells. The results presented in this 
paper include: the characterization of the n-place 
switching functions realizable by a generalized n-input 
test for realizability of an arbitrary n-place function; 
and synthesis of realizable n-place functions by n-input cas- 
networks 


class of 
Cas- 
cade: 


caded 
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1125 A SURVEY OF 
SWITCHES 
D. H. Lewis, Ferranti-Packard Electric Ltd., Toronto. 


FOUR-LAYER SEMICONDUCTOR 


The basic principles of operation of four-layer devices is 
described, using, as far as possible, an equivalent circuit com- 
posed of familiar semiconductor devices. This is used to 
facilitate examination of the pertinent device parameters 

Then a classification of four layer switches is made 
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Possible conflicts in the device optimization process are exam- 
ined to emphasize compromises in characteristics which must 
be accepted. 


It is hoped that some information will be available on . 


device failure mechanisms. The paper concludes with a brief 
discussion of some applications. 


1052 SEMICONDUCTOR NETWORKS 
Willis A. Adcock, Texas Instruments Inc., Dallas. 

The formation of complete electrical networks utilizing 
semi-conductor materials is described. The emphasis has been 
on digital circuits and the feasibility of forming a limited 
variety of linear circuits has also been demonstrated. 

The semiconductor network program includes design and 
manufacture of these devices and application to equipments. 
The latter effort includes the solving of problems of inter- 
connections, power dissipation, and maintenance at the equip- 
ment level. 

Semiconductor networks were initially based upon the de- 
sign of existing circuits. This capability has been extended by 
research investigations of semiconductor phenomena. The most 
significant application may be the unique combination of 
semiconductor capabilities with system requirements. 


1072 ANALYSIS OF CHARGE STORAGE IN TRANSIS- 
TORS 
J. M. Stewart, RCA Victor Co. Ltd., Montreal. 

The transient resronse characteristics of junction transis- 
tors are considered using the concepts of charge control in- 
stead of the more usual small-signal parameters. The signifi- 
cance of stored charge in determining the rise, fall and delay 
times is discussed for nonsaturated operation of transistors, 
along with the effects of the collector and emitter transition 
capacitances. The discussion emphasizes the operation of the 
transistor in the saturation mode. An analysis is presented to 
show that the recovery time from saturation (storage time) of 
any transistor is characterized by a single time constant T, 
which determines the excess stored charge which must be 
extracted from the transistor. Factors governing the value of 
T.. such as bulk and surface lifetime, are discussed. T. is 
shown to be independent, to a first approximation, of collector 
current and degree of saturation for all transistor structures 
except the mesa, but including the epitaxial mesa. Finally, a 
model is proposed to explain the strong dependence of T. on 
collector current in the mesa structure and a description is 
given of a simple means of measuring the value of T, for any 
transistor using a constant current technique. 


1126 HIGH PRECISION FAST SWITCHING TUNNEL 
DIODES 

H. Schindler, A. G. Stanley and V. Vulcan, General! Instrument 

Corp., Hicksville, Long Island, N.Y. 

There is a widespread requirement in the electronics in- 
dustry for a fast-switching tunnel diode with the peak current 
held constant to within very close tolerances. Such a device 
finds application as a threshold switch for industrial control 
systems and as a trigger pulse generator for precise timing 
applications. In response to several requests, a germanium 
tunnel diode with switching times down to 0.5 nsec and peak 
current constant within +2% has been developed at General 
Instrument. This paper describes the method of producing the 
diodes, the controls available over the diode’s characteristics, 
and some possible applications. 
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Communications 
Systems I 
1003 ENGINEERING AND SYSTEMS IMPROVEMENTS 


IN 6 Gc MEDIUM-ROUTE MICROWAVE SYSTEMS 
F. S. Fraser, Lenkurt Electric Co. of Canada Ltd., Vancouver. 
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Detailed information is presented to show how design im- 
provements were carried out in IF amplifier, baseband noise 
and response characteristics, baseband regulators, and power 
supplies. These improvements will now allow the inherent 
flexibility of back-to-back repeaters, while still meeting long 
haul requirements for medium-route microwave systems. 


1090 SIGNAL LOSS DUE TO ICE, SNOW AND LEAVES 
IN HORIZONTALLY - MOUNTED MICROWAVE 
ANTENNAS 

Frank R. Willis, Andrew Corp., Chicago. 

The accumulation of foreign material in horizontally- 
mounted parabolic antennas will produce a serious loss in 
signal in microwave relay systems. This paper presents the 
results of a series of tests performed to determine the extent 
of this loss for ice, snow and leaves. The analysis of these 
results and a mathematical study give an indication of the 
cause of the loss. 


1075 A BASEBAND COMBINER FOR TD-2 MICRO- 
WAVE SYSTEMS 
E. J. Henley, Western Electric Co., New York. 

This paper discusses the development of a baseband com- 
biner for use on light-route military and commercial TD-2 
microwave systems. Improved signal-to-noise performance, as 
well as error-free transmission of teletype or comparable data 
signals were the prime objectives. The design minimizes service 
interruptions due to equipment trouble as well as operating 
errors. 


1019 A NEW MICROWAVE TOWER FOR HEAVY ROUTE 
APPLICATIONS 

J. E. H. Donovan, Alberta Government Telephones, Edmon- 

ton. 

When the Alberta Government Telephones were requested 
to extend their existing microwave network from Edmonton, 
north to Grande Prairie and to have it completed, for the 
opening of the Alaska microwave link this year, it became 
obvious that there would not be sufficient time to locate sites, 
fabricate and erect self-supporting towers such as used with 
the TD-2 microwave system. It was, therefore, decided to use 
guyed towers. 

The original requirements were for a minimum tower load 
of four cornucopia antennas, circular waveguide, filters and 
associated hardware. Several VHF antennas, and in one or two 
cases, two 10-ft paraboloids and other assorted antennas added 
to the tower load. No more than | deg. twist, or “% deg. 
deflection could be permitted under 100 mph wind with tower 
structure and attachments coated with 4% in. ice. Slides and 
photographs will be used with this paper to describe the main 
construction features of the towers and erection problems 
Figures on cost of installation and maintenance will also be 
given. 
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1036 MILLIMETER WAVE GENERATION USING FER- 
RITES 

G. W. Williams and A. W. Smith, Defence Research Tele- 

communications Establishment, Defence Research Board, Ot- 

tawa. 

Ferromagnetic resonance in ferrite is a nonlinear system 
which may be used for generating harmonics. A ferrite sample 
is placed in a waveguide and located in a de magnetic field 
which determines its resonant frequency. The microwave 
magnetic field perpendicular to the dc field drives the sample 
at resonance, and a second harmonic field is generated parallel 
to the dc field. Experiments are described at 10 Ge and 35 Ge 
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which produced a maximum output of 20 watts. The effect of 
sample shape and magnetic properties on the output are 
described. The upper frequency limit of the technique is 
determined by available magnetic field, or in some cases, by 
the internal anisotropy field of the sample. 


1130 GENERATION OF MICROWAVE HARMONICS IN 
AN ELECTRODELESS DISCHARGE 
C. B. Swan, University of Toronto. 

This paper briefly reviews- the theoretical basis for the 
production of harmonic power in a microwave discharge. 
Previous work is discussed and reasons are suggested for the 
very poor conversion efficiencies reported. The author has 
used a 2.9 Gc CW source in the power range 10 - 50 watts. 
By containing the discharge in a small quartz vessel, and with 
special attention given to the configuration of the electric 
fields, conversion efficiencies of 20%, 5% and 2% have been 
obtained for the 2nd, 3rd and 4th harmonics respectively. 

It is concluded from these experiments that high electric 
field gradients in the discharge are essential for efficient 
harmonic generation. The microwave techniques used to obtain 
these results are described in detail. Problems involved in 
scaling the device to millimetre wavelengths are considered. 


1034 A MICROWAVE INTERFEROMETER USING HIGH 
RESOLUTION FOCUSSED BEAMS FOR PLASMA 
STUDIES 

R. A. Hayami, Defence Research Telecommunications 

lishment, Defence Research Board, Ottawa. 

A microwave interferometer using high resolution focussed 
beams has been developed to study the plasmas created by 
hypersonic projectiles in ballistic ranges. Large aperture lenses 
are used to produce a microwave fence normal to the line of 
flight of the projectile by stacking a number of pencil beams 
focussed along a vertical axis through the line of flight. 
Comparison of the integrated phase shifts in the different 
beams transmitted through the plasma gives a measure of the 
diameter of the plasma column, and hence the average electron 
density. While the system described operates at 35 Gc, with 
spatial resolution in the focal plane of 0.5” (1.5 times the 
wavelength), it is adaptable to millimeter wavelengths with 
correspondingly better resolution. 


Estab- 


1024 A HI-Q OPEN RESONANT 
WAVE SPECTROSCOPY 

J. Cummins, Canadian Armament Research and Development 

Establishment, Defence Research Board, Quebec. 

Dielectric rod waveguides operating in the HE” mode have 
unique properties which make them particularly suitable for 
the construction of hi-Q resonators with the additional ad- 
vantage, for a certain type of spectroscopic work, of being 
open structures. 

Such a cell is 


CELL FOR MICRO 


studied here systematically as a_ lossy 


IBM 1401 computer is typical of data processing equip- 
ment referred to by R. Carroll of International Business 
Machines Co. Ltd., Toronto, in Paper 1141 of Session 11. 
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transmission line. A model is proposed for the mathematical 
analysis of the resonator by flow graph techniques. A simple 
measurement procedure is described whereby very high Q 
can be measured accurately within +2% without recourse te 
highly stabilized sources. 
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1093 AN IMPROVED RC - COUPLED MONOSTABLE 
FLIP-FLOP : 
J. Rywak, Northern Electric Co. Ltd., Ottawa. 

A two-transistor monostable circuit is proposed whose 
features of interest are its relative insensitivity to temperature 
effects, noise or transients in power supplies, and its fast 
recovery after self-reset. 

Design equations are derived for use in calculating the 
“operate” or ON time, and amplitude of tolerable transients in 
positive and negative power supplies. Typical applications 
and methods of control are also suggested. 


i114 TEMPERATURE AND NOISE EFFECTS IN SIMPLE 
TRANSISTOR CHOPPERS 

J. H. Simpson, Radio and Electrical 

National Research Council, Ottawa. 

The performance of low - level transistor choppers is 
analyzed with the help of the large-signal equations of Ebers 
and Moll. The validity of the theoretical results concerning 
both magnitude and variation with temperature of the chopper 
errors is verified by measurements on a dozen modern general- 
purpose transistors. 

Methods of compensating for the errors of one-transistor 
and two-transistor (balanced) chopping circuits and their varia- 
tion with temperature are described. The design of a low noise 
amplifier stage which receives the chopper output is also 
discussed and an arrangement capable of detecting differences 
of the order of 0.1 uv between two dec signals is described. 


Engineering Division, 


1113 A DIRECT - COUPLED COMPLEMENTARY-SYM- 
METRY AUDIO AMPLIFIER 

R. S. Richards, Radio and Electrical 

National Research Council, Ottawa. 

This paper describes the design of a transformer less audio 
frequency amplifier which operates from a single voltage dc 
supply and which is able to provide very nearly the maximum 
power theoretically available from the supply, provided that 
transistor breakdown voltage and maximum current ratings 
are not exceeded. At full output power the total harmonic 
distortion and the intermodulation distortion are less than 
0.1% and 1% respectively. 

The principal design problem is to satisfy the conflicting 
requirements of providing full drive to the output stage and of 
obtaining adequate bias stability. In the solution presented. 
a separate dc amplifier senses and corrects for changes in 
bias. This is shown to be a logical and simple development 
from a well-known two-stage feedback amplifier. 


Engineering Division, 


1092 HARMONIC DISTORTION IN TRANSISTORS AT 
AUDIO FREQUENCY 
E. F. Johnson, Northern Electric Company 
Input and output transfer characteristics for alloy and 
double diffused transistors are’ derived and analyzed for 
harmonic distortion. The distortion arises from the non-linear 
form of the transfer characteristics and is found to be ex- 
pressible as a function of the transistor current gain, base, 
emitter and collector resistances, load and generator resis- 
tances and signal amplitude. Grounded base and grounded 
emitter configurations are studied and graphs suitable for 
quick evaluation of distortion up to three harmonics are 
provided. Some numerical examples are quoted. 


Ltd., Ottawa. 
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Business Data 
Processing 


1133 THE DISSEMINATION OF INFORMATION FOR 
THE TORONTO STOCK EXCHANGE 

H. McLachlan, Canadian National Telecommunications, To- 

ronto. 

This paper provides a brief history of the Toronto Stock 
Exchange, and describes the three main systems used for 
dissemination of information to stock brokers. They are: (a) 
the high-speed stock ticker communications network over 
which all sales transactions and the latest bid and asked 
quotations are transmitted to more than 400 tickers located 
in 75 Canadian and four United States cities; (b) the dial ticker 
system whereby brokers in Toronto dial a 3-digit stock number 
to receive a printout of the latest bid and asked prices on 600 
of the more active stocks: (c) the automatic quotation display 
board system, which is an electomechanical display which is 
automatically up-dated each time a change in bid and asked 
prices occurs on the trading floor. 


1134 HIGH-SPEED DOCUMENT SORTING FROM MAG- 
NETIC INK CHARACTERS 
G. W. L. Davis, Ferranti-Packard Electric Ltd., Toronto. 
This paper describes the history of the use of bank cheques 
for payment of accounts and examines the extremely rapid 
growth of the use of this medium in the last 20 years. The 
growth pattern has made it necessary to mechanize wherever 
possible the handling of these documents. The methods by 
which the actual transfer of funds is made are examined and 
the way in which a machine readable code was developed are 
considered in some detail. Following the development of this 
code the methods of sorting are examined and a comparison 
made between the various techniques involving digital and 
dictionary types of operation. The current state of the art in 
this field is discussed and the feasibility of incorporating both 
the sorting and accounting functions in one pass is examined. 
Various refinements to suit individual needs are considered 
and the extreme flexibility which the presence of a code-mark 
on a cheque offers is described. 


1140 SOME PROBLEMS OF DATA PROCESSING AP- 
PLICATIONS 
R. Fallis, Computing Devices of Canada Ltd., Ottawa. 

This paper deals with the barriers and short-comings of 
some electronic data processing systems’ applications that 
must be overcome if an installation is to be a success. Some of 
the characteristics of both punched card and electronic data 
processing systems are discussed. 

Management requirements and responsibilities are pre- 
sented. Certain requirements of data processing and how they 
affect the type of computer required for a successful operation, 
are also presented. 


1141 THE MANAGEMENT OPERATING SYSTEM FOR 

MANUFACTURING INDUSTRIES 
R. Carroll, International Business Machines Co. Ltd., Toronto. 

The use of computers for management control in manu- 
facturing industries has developed rapidly in the last two 
years. One of the most advanced systems is the “Management 
Operating System” developed by IBM to assist customers to 
design systems for electronic data processing equipment. 

This sophisticated production control system illustrates the 
integration and control of six major functions: forecasting, 
materials planning, inventory management, scheduling, dis- 
patching, and operations evaluation. 
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1080 THE UTILIZATION OF PLANAR TECHNIQUES TO 
IMPROVE THE YIELD AND RELIABILITY IN 
DIFFUSED DIODE STRUCTURES 

G. P. Zenner, Northern Electric Co. Ltd., Montreal. 

In 1960 the first successful manufacture of planar devices 
was announced. In the planar design of diodes, the device is 
fabricated in its final configuration during the diffusion 
operation. The improved characteristics of planar diodes over 
conventional diodes is attributed to the location of the junction 
under a thermally-grown passive oxide layer which remains 
on the finished device. The fabrication of planar diodes in- 
volves various techniques and processing, such as oxide 
masking, photo etching and metalic evaporation. 

Electrical measurements taken on finished devices indicate 
that leakage current is 100 times smaller than in conventional 
diodes. The breakdown voltage point is more sharply defined. 
For a large number of diodes made from the same material, 
the voltage-current characteristic is almost identical between 
wafers. The planar structure can be used for practically any 
diode. 


1006 FAILURE MECHANISMS IN MESA AND PLANAR 
SILICON TRANSISTORS 


G. H. Li and A. G. Stanley, 
Hicksville, Long Island, N.Y. 

Mechanical failure of silicon wafer material in mesa and 
planar devices can result in increased leakage current, erratic 
electrical characteristics and open or shorting contacts. Con- 
trolled experiments on silicon transistors with wafers of 
different thicknesses show that the failure rate obeys a 
Poisson distribution. A special chart has been developed at 
General Instrument for graphic evaluation of transistor reli- 
ability data, and studies show that the failure rate or probabil- 
ity of defect formation is directly proportional to the maximum 
surface stress. 

A high percentage of defects or cracks is introduced during 
contacting, or gold wire bonding operations. This mainly arises 
from using too high a bonding pressure. To reduce this, and 
still obtain satisfactory bonds, an improved aluminum evapor 
ated strip has been developed. The paper includes microphotos 
of the old and improved strips for comparison. 


General Instrument Corp., 


1081 EPITAXIAL VARACTOR DIODES FOR MICRO- 
WAVE POWER APPLICATIONS 
D. Walsh, Northern Electric Co. Ltd., Montreal. 

This paper is concerned with the design and fabrication of 
high voltage breakdown varactor diodes using epitaxial grown 
silicon. The structure is the diffused mesa type, the junction 
being located in a thin high resistivity epitaxial layer, which 
is formed on a very low resistivity substrate by vapour 
deposition. Arsenic is chosen as the n-type impurity in the 
substrate so that impurity diffusion into the epitaxial layer 
from the latter is kept to a minimum. Unlike conventional 
varactor diodes both low series resistance and high voltage 
breakdown can be achieved simultaneously. Cut-off frequen- 
cies as high as 200 Ge have been obtained with breakdown 
voltages greater than 30 volts. Applications discussed are 
harmonic generation and mixers. 


1073 AN ANALYSIS OF THE TRANSIENT RESPONSE 
OF P-N-P-N DEVICES 

J. M. Stewart and J. C. Boag, RCA Victor Co. Ltd., Montreal 

In recent years several papers have appeared in the litera- 

ture describing the design and electrical performance of 

various types of four-layer p-n-p-n or p-n-p-m two and three 
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terminal semiconductor devices. To a large extent emphasis 
has been placed on the use of these devices in power applica- 
tions and, although a few have been designed specifically for 
low-level computer use, most have been designed to carry as 
much as 50 to 100 amperes of current in the “on” condition. 
In these power applications, the prime criteria are not switch- 
ing speed and low storage time. It is the purpose of this paper 
to describe an investigation of the static and transient charac- 
teristics of one of the triode p-n-p-n structures—the German- 
ium Thyristor, paying particular attention to the question of 
switching speed. The properties of the electron-injecting col- 
lector contact and the electron current gain are described as 
functions of collector current and temperature, while analytical 
expressions for the rise, fall and saturation times are derived 
and compared with measurement. Although this analysis is 
done specifically for the thyristor, it is applicable in general to 
any p-n-p-n structure. Finally the design of a simple blocking 
oscillator is presented in order to demonstrate the advantages 
of using p-n-p-n devices in such circuits. The design of a 
simple triggered nanosecond pulse generator is also de- 
scribed which produces pulses of 50 volts maximum amplitude 
across 50 ohms with pulse-width controllable from 10 nsec to |! 
usec with rise and fall times of 3 nsec and a maximum 
repetition rate of 5 Mc. 


Session 13. Maple Room 
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1060 DESCRIPTIONS AND SOME DESIGN CONSIDER- 
ATION ON A MICROWAVE RADIO RELAY 
EQUIPMENT 

E. Podraczky and M. C. Kiryelejza, RCA Victor Co. Ltd., 

Montreal. 

In modern communications systems, increasing emphasis 
is being placed on economy. This results in a desire for low 
initial cost and low operating expense. At the same time, 
performance is being upgraded, and CCIR standards are 
specified for the majority of installations. The design engineer 
is faced with the problem of obtaining the best balance 
between performance and cost. 

This paper consists of two parts. The first describes the 
type RCA MH-300-2 radio equipment and its performance; 
the design philosophy is outlined in the second part. 

The radio equipment described is an FM, 300 voice 
multiplex channel system operating in the 1700-2300 Mc 
band. It is capable of carrying monochrome TV _ signals. 
With 300 channel loading, the CCIR standard of performance 
is obtained, and up to 480 channels can be carried with 
slightly reduced performance. 


1118 A MODERN MEDIUM-ROUTE MICROWAVE SYS- 
TEM 
T. W. Purdy, Canadian Motorola Electronics Co., Toronto. 
A description is given of some of the techniques employed 
in the design of a new communications system. A basic 240- 
channel system has capacity doubled using a new 1-for-2 
switch permitting one protection channel for two operating 
channels. The “piggy-back” method of coupling this system to 
one in a different frequency band leads to efficient use of 
hardware and reduces tower loading requirements. Modern 
transistorized alarm and control circuits monitor the system 
operation. The ultimate noise performance of a microwave 
system can be determined using noise loading techniques. 
Field results obtained on this system are presented in graphical 
form. 
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1004 MULTIPLEX EQUIPMENT FOR USE ON LIGHT- 
ROUTE RADIO 

H. R. Heron and R. L. 

Vancouver. 

The paper discusses factors to be considered in the design 
of multiplex for light-route radio, with particular emphasis on 
reliability, accessibility, carrier frequency synchronization, and 
stackability. Built-in signalling compatible with the present 
day needs in toll switching plant, yet sufficiently low in cost 
for these low cross section systems, is also described. Slides 
and sample units illustrate the mechanical concepts. 


Weeks, Lenkurt Electric Co., 


1069 THE USE OF BROAD - BAND RADIO FOR A 
STUDIO TRANSMITTER LINK 
J. E. Konrad, Brown-Boveri (Canada) Ltd., Montreal. 

This paper describes the application of Brown-Boveri RT6 
broad band radio for use as a studio transmitter link. The 
major requirements of this equipment are outlined and the 
relevant specifications given. Special features of the RT6 
system are described as they relate to the operational charac- 
teristics of the equipment. Brief reference is made to the use of 
this equipment for multi-channel operation with the type 
Mk3 multiplex system. Several pictures of the equipment are 
shown. 
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Millimeter and Sub- 
millimeter waves 


1146 GENERATION OF MILLIMETER AND SUBMILLI- 
METER WAVES 
P. D. Coleman, University of Illinois, Urbana, III. 

Theoretical and experimental results on the frequency 
conversion properties of a microwave plasma in the low 
millimeter range are presented. A simple analytical treatment 
of the problem yields results which are in excellent agreement 
with experiment in multipliers up to and beyond the 7th 
harmonic and in frequency adders. 

Recent results on the megavolt electronics approach to 
submillimeter wave problem are given. Transition radiation, 
Fabry-Perot resonators, and Cerenkov couplers using scalar 
and tensor media are discussed. Transition or annihilation 
radiation beam couplers have now been explored up to the 
42nd beam harmonic frequency. Beam excitation of a Fabry- 
Perot resonator at 35 Ge is described. 


1147 PROPAGATION OF MILLIMETER AND SUBMILLI- 
METER WAVES 
F. G. R. Warren, RCA Victor Co. Ltd., Montreal. 

The factors affecting propagation in the millimeter 
submillimeter wave region of the spectrum differ from those 
which are predominant at longer wavelengths. Quantitative 
differences arise because in this frequency range even the 
smaller details of structure of both natural and man-made 
objects may have dimensions of many wavelengths. There are 
also qualitative differences resulting from absorption bands 
due to molecular resonances in atmospheric gases at these 
frequencies. 

The significance of these factors in the propagation. of 
millimeter and submillimeter waves is outlined. Guided propa- 
gation and plasma effects are discussed briefly. 


and 


1148 MASERS 
J. A. Giordmaine, Columbia University, New York. 


1149 APPLICATION OF SOLID STATE MATERIALS AT 
MILLIMETER WAVE LENGTHS 

G.. S. Heller, Lincoln Laboratories, Massachusetts Institute of 

Technology, Lexington, Mass. 
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1012 CIRCUIT DESIGN AUTOMATION 
J. P. Hesler, General Electric Company, Syracuse, N.Y. 

This paper describes methods of utilizing computers as 
tools for the improvement of circuit reliability. It is mainly 
concerned with the development of programs to solve the 
equations of synthesis for drift-tolerant circuits. The first step 
is derivation of equations using “worst-case” design criteria. 
The second step is programming a digital computer to solve 
the equations, and the third step is verification of the programs 
through laboratory measurements. Programs have been written 
for the following circuit topologies: (1) symmetrical base- 
return, flip-flops; (2) non-symmetrical, base-return, flip-flops; 
(3) iterative NAND-NOR circuit; (4) special purpose NAND- 
NOR circuit. The paper discusses the direct and indirect 
advantages of the program, and describes three areas in which 
the work is being extended. 


1043 OPTIMUM DESIGN OF SAMPLED-DATA CON- 
TROL SYSTEMS 

D. W. C. Shen, Moore School of Electrical Engineering, 

University of Pennsylvania, Philadelphia, and General Dynam- 

ics/Electronics, Rochester. 

This paper describes the application of least square filtering 
and z-transform technique to synthesize the physically realiz- 
able transfer function of a feedback control system when 
random signals corrupted by noise are sampled before filtering. 
The optimum transfer function cannot be factored by the 
conventional method because the expression contains both 
the continuous and the sampled functions. The difficulty can 
be circumvented by sampling the expression again, computing 
the response for positive time only, and then evaluating the 
limit as the sampling period tends toward infinity. A simple 
example shows that under least square optimization the hold- 
ing circuit should be a polygon-approximate predictor. 


1063 COMPUTER STUDY OF PARTIALLY NEUTRAL- 
IZED TRANSISTOR AMPLIFIERS 

G. H. Cohen and D. Platnick, University 

The “black box” approach to transistor IF amplifier de- 

sign is most expedient. However, for a satisfactory under- 

standing of the behavior of transistor amplifiers the equivalent 

circuit (inaccurate as it may be) is still useful. The hybrid pi 


of Rochester. 


sericees Peatl 


New “I-for-2” switch permits one protection channel for 
two operating channels in medium-route microwave system 
to be described by T. W. Purdy of Canadian Motorola 
Electronics Co., Toronto, in Paper 1118 of Session 8. 


equivalent circuit has been shown to be accurate at frequencies 
below alpha cutoff. 

In the design of narrow band amplifiers the normal pi 
equivalent circuit is quite valid and leads to simple expressions 
for potential stability, transducer gain and bandwidth. Simpli- 
fying assumptions have been made and results compared with 
a machine solution using the complete hybrid pi parameters 

The paper also discusses the effect that imperfect neutraliz- 
ation in the amplifier configuration has on performance. 
When the effects of engineering approximations are known, 
one can devise a logical design procedure based on the 
equivalent circuit. The paper extends analysis to include more 
than one iterative stage where the effect of imperfect neutraliz- 
ation becomes more pronounced. 


1021 TWO-VARIABLE FEEDBACK CONTROL SYSTEMS 
E. V. Bohn, University of British Columbia, Vancouver. 

T'wo-variable feedback systems are a special class of the 
more general multivariable system. They are of particular 
interest due to their relatively frequent occurence in practice 
Systems of this type have been analyzed by Krasovsky using 
a complex number method and by Newman using matrix 
methods. Both of these methods are restricted to asymmetrical 
interconnections. 

This paper discusses the use of system eigenvalues as a 
means of determining system stability for a general multivari- 
able system. If this method is applied to the two-variable 
asymmetrical connection, considerably more insight into sys- 
tem stability is obtained. A more direct comparison with 
single-variable compensation methods becomes possible 


Wednesday morning, October 4 
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1087 TRANSMISSION OF RADAR PICTURES OVER 
TELEPHONE LINES BY SLOWED-DOWN VIDEO 
T. W. R. East, Raytheon Canada Ltd., Waterloo. 

Video signals from an air traffic control radar are con- 
verted into a signal of less than 1.5 ke bandwidth in a 
dual-gun storage tube. By suitable modulation on an audio 
carrier, this signal is transmitted through a telephone circuit 
of wirephoto quality. At the receiving end, the signal is 
detected and written into a second dual-gun storage tube. 
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IV readout is used to display the result on TV monitors. The 
transmitting and receiving equipment are described, the spe- 
cification on the telephone circuit given, and overall per- 
formance described. 


1102 USE OF THE SWITCHED MESSAGE NETWORK 
FOR DATA TRANSMISSION 

K. B. Harris, Bell Telephone Co. of Canada, Montreal 

New techniques are being developed to permit the use of a 
switched message telephone network for the transmission of 
data from one business machine to another. They will en- 
compass a broad range of speed capabilities and meet a 
variety of performance requirements. They will necessitate 
close co-ordination with the business machine manufacturers 
to ensure compatibility. A close look will be required to 
consider: 1) Amplitude frequency response; 2) Net 
Noise; 4) Envelope delay-frequency characteristics; 5) 
pandors and echo suppressors and their turn-around time. The 


loss; 3) 
Com- 
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400, and 
limitations 


200, 


present offerings, classed as Dataphone 100, 
and 


600, are illustrated and their capabilities 
discussed. 


1007 COMAR — A CONTOUR MAPPING RADAR SYS- 
TEM 

H. E. Lustig, Advanced Development Laboratory, General In- 
strument Corp., Westbury, L.I., N.Y. 

COMAR is an airborne radar system for the generation of 
a terrain elevation contour record. All points on a terrain, 
whatever their elevation, are located by true vertical projection 
onto a horizontal reference plane. The paper describes the 
basic theory of COMAR, a proposed implementation, and the 
results of an error analysis carried out to establish realistic 
expectations for vertical and. horizontal location capabilities. 


1074 SYNTHESIS OF AN OPTIMAL SET OF RADAR 

TRACK-WHILE-SCAN SMOOTHING EQUATIONS 
T. R. Benedict and G. W. Bordner, Cornell Aeronautical 
Laboratory, Buffalo. 

Performance-measures are described which realistically re- 
flect both noise-reduction and manoeuvre-following capability 
of radar track-while-scan system. Illustrations are given which 
compare various smoothing equations on the basis of this 
performance-measure. Finally, a set of position and velocity 
tracking equations is synthesized by a calculus-of-variations 
technique. The synthesized set is optimum for both position 
and velocity tracking within the given performance sense, in 
the class of all fixed parameter, linear tracking equations. 
The resulting optimally-synthesized set characterizes the com- 
monly termed “a-B” Greek alpha-beta tracker. 


-COMAAR - 


COMAR, a contour mapping aerial radar system, will be 
the subject of Paper 1007 of Session 16 by H. E. Lustig, 
Head of Receiver Section, Advanced Development Labora- 


tory, General Instrument Corp., Westbury, L.J., N.Y. 


78 


Session 17. Sheaf Room 


Reliability 

1027 APPLICATION OF PARTS IN MILITARY ELEC- 
TRONIC EQUIPMENTS 

A. P. Harris, Canadian Military Electronics Standards Agency, 

Dept. of National Defence, RCAF, Ottawa. 

The “application” of parts is defined as matching the per- 
formance of parts to the conditions of stress they encounter 
inside the equipment under field conditions. The stress condi- 
tions are fundamentally electrical and environmental. The 
natural and induced environments are discussed and the 
deterioration of parts under these conditions reviewed. The 
steps to correct application are mentioned. When the equip- 
ment specification states a quantitative reliability requirement 
the problem is complicated by the necessity for determining 
the failure rate of each part and assessing its contribution to 
the failure rate of the equipment. 


1086 THE EXPONENTIAL FAILURE OF DISTRIBUTION 
AS RELATED TO RELIABILITY 
J. T. Hanes, Canadian Arsenals Ltd., Toronto. 

This paper explains why the failure rates of component 
parts must be known in order to predict the Mean Time 
Between Failures of an equipment design. The exponential 
distribution is desirable for the designer and there is evidence 
that it is found in practice. The exponential case is described 
and mean life derived. Parts life tests are dealt with and 
confidence limits of life estimates simply explained. Limita- 
tions of the exponential hypothesis are discussed. The replace- 
ment type life test is considered and related to the equipment 
life test. The paper is given from the engineer’s standpoint 
without attempting any advanced statistical mathematics. 


1023 A CRITICAL REVIEW ON THE RELIABILITY OF 
COMPONENTS 

A. Simoni, Precision Electronic 

loronto. 

The tendency of individuals and committees in charge of 
determining reliability of components is to use mass test 
procedures. And it has been suggested that manufacturers 
should be obliged to test their components in large quantities 
to provide statistical information. However, the economics of 
large-scale testing are such that it is not practical to test 
components for more than one stress condition, namely load 
life. This provides no information on other stresses which can 
lead to failure. 

This paper presents some examples of failures in com- 
ponents due to stresses other than load life. It also suggests 
solutions to the problem of determining quality and reliability 
of components. 


Components (1956) Ltd., 


1132 SOME ASPECTS OF ACCELERATED LIFE TEST- 
ING 

G. Lengyel, Ontario Research Foundation, Toronto, and H. 

Lysons, Secretary, Electronic Component Research and De- 

velopment Committee, Defence Research Board, Ottawa. 

The possibility of carrying out an accelerated life 
depends on the existence and knowledge of a mathematical 
relationship between aging factor and life, such as the 
Arrhenius law. But there are limits of applicability. In func- 
tional life testing simulating service conditions, more than one 
aging factor is applied simultaneously. This causes difficulties 
in evaluation of test results, and comparison of data from 
different laboratories becomes almost impossible, even when 
tests are carried out under rigorously specified conditions. 
Application of one aging factor at a time yields more funda- 
mental knowledge. 

Failure mechanisms deserve considerable attention, as they 
may give valuable information to improve the quality and 
reliability of the product. The failure mechanism must also be 
known to set up reasonable failure criteria for the life test. 
This paper gives an example for an ambiguous failure criter- 
ion from experience with transformers at Ontario Research 
Foundation. The paper also discusses economy of life tests. 


test 
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The main cost factors are the time required for a test and the 
number of samples to be tested. Increased acceleration of 
testing, and its limits are described. 


Session 18. Maple Room 
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Propagation 


1031 EXPERIMENTAL FREQUENCY-STABLE TRANS- 
MISSIONS AT 80 KC FROM A TRANSMITTER AT 
OTTAWA 

J. S. Belrose, Radio Physics Laboratory, Defence Research 

Telecommunications Establishment, Defence Research Board, 

Ottawa. 

The accuracy of frequency comparison of distant radio 
wave transmissions is limited by doppler shifts caused by 
ionospheric variations. At HF, the doppler shift introduces 
errors of the order of 1 part in 107 to 108, but in the VLF 
and LF range, the reflecting layers of the ionosphere are quite 
stable throughout large portions of the day, and frequency 
comparison is often possible within a few parts in 10" or 
10". The Radio Physics Laboratory is operating an experi- 
mental frequency-stable 80-kc transmitter at Ottawa, and 
phase variations of the received signal at Churchill are being 
recorded. From the recordings, the mean relative drift between 
the terminal oscillators can be obtained, and the departures of 
the phase from that predicted by the mean drift curve are due 
almost entirely to propagation variations. These results are 
discussed, and some effects of ionospheric disturbances are 
indicated. The main emphasis of the paper is, however, con- 
cerned with methods of phase comparison, a subject of wide- 
spread. current interest because of application to world-wide 
time-frequency synchronization. 


1032 FREQUENCY SOUNDING AS AN AID TO AIR- 
GROUND HF COMMUNICATIONS 
J. P. Murray and G. W. Jull, Defence Research Telecommuni- 
cations Establishment, Defence Research Board, Ottawa. 
Recent trials have demonstrated the effectiveness of iono- 
spheric sounding as an aid to HF air-ground communications, 
particularly on long northern flights at auroral zone latitudes 
during ionospheric disturbances. Sporadic E modes of propa- 
gation were found to be useful for HF communications for a 
large percentage of the time during severe disturbances, when 
normal modes of propagation had failed. Reception quality 
on any one assignment often changed considerably in short 
periods of time, and complete blackouts across the HF band 
were experienced. To minimize the effect of blackouts, it was 
necessary to pass traffic with minimum delay when suitable 
propagation conditions were found by sounding. 


1117 RADIATION PATTERNS AND IMPEDANCE OF A 
VHF/UHF DIPOLE ANTENNA INSIDE A _ SUP- 
PORTING TOWER 

J. Y. Wong, Radio and Electrical Engineering Div., National 

Research Council, Ottawa. 

The problem of a vertical dipole antenna located inside a 
metal lattice-type tower is investigated. In order to compute 
the radiation pattern, the actual configuration is approximated 
by an idealized two-dimensional model. The analysis assumes 
that the longitudinal tower members are small and act as 
uniform scatterers. Results of pattern and impedance measure- 
ments are presented for practical towers of triangular and 
rectangular cross section to demonstrate the feasibility of this 
type of antenna structure for providing omnidirectional cover- 
age. 


1084 HIGH - SPEED ANALOG SIMULATION OF AN- 
TENNA ARRAYS 

J. Gilbert, Canadian Armament Research And Development 

Establishment, Defence Research Board, Quebec. 


SEPTEMBER 1961 


CANADIAN ELECTRONICS ENGINEERING 


Accelerated life testing of components will be discussed 
by G. Lengyel of Ontario Research Foundation, Toronto 
and H. Lysons, secretary of ECRDC, in Paper 1132 of 
Session 17. Photo shows specialty transformers under- 
going life expectancy tests on a vibration table at ORF. 


This paper describes a high-speed analog simulator for 
synthesizing two-dimensional antenna arrays. The method of 
simulation utilized enables the computation of the over-all 
amplitude radiation produced by a number of radiators arbi- 
trarily distributed on a plane without placing any restriction 
on the orientation of their respective radiation patterns. Be- 
cause of the high frequency response of transistorized com- 
puting elements specially designed for the simulator, the radia- 
tion characteristics of a given array can be visually displayed 
either on a cathode ray tube or a slow pen recorder. The 
positions and currents of the individual radiators are directly 
determined by dial calibrated potentiometers. In this manner, 
trial-and-error design procedures are largely simplified, since 
the effects of changes on the parameters of the array can be 
continuously monitored. In practice, the method of simulation 
has the advantage of requiring only a limited number of basic 
computing elements for the various problem operations. 


Session 19. Beaver Room 


LN 


Negative Resistance and 
Parametric Amplifiers 


1112 A PARAMETRIC AMPLIFIER FOR AN L-BAND 
SURVEILLANCE RADAR 

A. C. Hudson, Radio and Electrical Engineering Div., National 

Research Council, Ottawa 

A negative-resistance type parametric amplifier operating 
at 1300 Mc has been designed and built in the laboratories 
of the National Research Council. The amplifier is of the 
non-degenerate, variable-capacitance diode type and is pumped 
at X band. The noise factor of the amplifier and following 
mixer is 2 db. 

The amplifier will be on display, and experience gained in 
construction and test of this device will be described. Flight 
trial results and other tests performed on an operating surveil- 
lance radar will be presented. 


1042 CIRCUIT IMPEDANCE EFFECTS IN A NON-DE- 
GENERATE PARAMETRIC AMPLIFIER 
D. G. Vice, Northern Electric Co. Ltd., Ottawa. 
From the general energy relations which have been de- 
veloped for non-linear reactive elements under the influence 
of a high frequency pump and lower frequency signal, it is 
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shown that the terminating impedances presented to each of 
the various sideband and harmonic frequencies determine the 
characteristics of the resulting device. 

This paper derives some expressions for the energy rela- 
tionships under various sideband frequency terminating im- 
pedance conditions, and then shows how these effects are 
demonstrated in a practical circuit. Bandwidth and tuning 
considerations are included. 


1127 SYNTHESIS OF NEGATIVE RESISTANCE AMPLI- 
FIERS 
N. L. Weinberg, Westinghouse Electric Corp., Baltimore. 

This paper presents a synthesis technique for determining 
the element values and the performance of a negative resistance 
microwave amplifier utilizing a circulator. The general pro- 
cedure is based on the synthesis of the input impedance of a 
lossless network terminated by a negative resistance, after the 
required impedance is derived from the gain function. The 
low pass equivalent ladder network is obtained for amplifiers 
having the Butterworth, Tschebyscheff, and elliptic responses. 
Application of the synthesis procedure yields the terminating 
shunt capacitance for the general order Butterworth and 
Tschbyscheff amplifiers. This leads to expressions for norm- 
alized bandwidth, and graphs are presented which indicate the 
bandwidth improvement achieved at the expense of pass band 
ripple. The technique can be applied to many suitable func- 
tions enabling the engineer to synthesize and evaluate the 
device. 

1097 NOISE CHARACTERISTICS OF TUNNEL DIODES 
AND TUNNEL DIODE AMPLIFIERS 
J. Shewchun, University of Waterloo, Waterloo, Ont. 

This paper examines the basic mechanisms by which a 
tunnel diode contributes thermal and shot noises to electrical 
circuits, and hence attempts to establish a limiting criterion on 
the noise figures of one-port and two-port amplifier con- 
figurations. Mathematical expressions are developed to ex- 
press the noise characteristic of a diode, but it is shown that 
the work involved in obtaining a numerical evaluation exceeds 
that involved in obtaining an equally acceptable value 
through graphical analysis of a measured characteristic. The 


oes — 5 : 
RCA Victor contamination monitor to be described by 
J. C. Boag in Paper 1070 of Session 20. Monitor uses 
the firm’s  silicon-junction alpha particle detectors. 


importance in having an explicit relationship for the noise 
characteristic lies in the ability to prescribe physical specifica- 
tions for manufacturing a tunnel diode giving minimum noise. 


Session 20. Anchor Room 
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Instrumentation 


1071 LOW NOISE TRANSISTOR PREAMPLIFIER FOR 
USE WITH SILICON JUNCTION ALPHA PARTICLE 
DETECTORS 

A. J. S. Davidson, RCA Victor Co. Ltd., Montreal. 

Some factors in the design of a transistor preamplifier for 
optimum resolution of pulse heights from a silicon junction 
particle detector are discussed. The charge amplifier feedback 
configuration is found preferable to compensate for variation 
in the detector capacitance. The output noise is calculated, 
taking into account the detector noise and an analysis is 
presented of the signal to noise expected of a transistor input 
stage. The effect of pulse shaping networks on signal to noise 
ratio is considered for the case where the signal is a decaying 
exponential waveform. Measurements on an amplifier designed 
on these principles are described giving a noise line width 
(f.w.h.m.) of 18 kev with a 12 pf input capacitance. 


1070 AN ALPHA PARTICLE CONTAMINATION MON- 
ITOR USING SILICON JUNCTION DETECTORS 
J. C. Boag, RCA Victor Co. Ltd., Montreal. 

An alpha particle detecting portable monitor has been 
developed utilizing 8 large area pn silicon junction detectors. 
The active area of each detector is 2 sq cm, providing a total 
area of 16 sq cm. When used for detection of distributed 
sources of alpha activity, the sensitive area may be as large as 
40 sq cm depending on the arrangement of the detectors. 

The paper describes briefly the principle of operation of 
silicon pn junction radiation detectors and discusses suitable 
input configurations for measuring the detected signal. An 
analysis is presented of the signal-to-noise ratio readily ob- 
tainable using high frequency drift transistors. 

The design of a simple linear count rate indicator is de- 
scribed, with a discussion of accuracy expected on random 
counts. The monitor covers the range 0 to 2 x 10® counts 
per minute in four switched decades, and has been designed 
to be insensitive to variations in transistor parameters, and 
temperature in range —30C to + 50C. 

1135 A HIGH-SPEED ANALOG TO DIGITAL CON- 
VERTER 
W. F. Korezynski, Computing Devices of Canada Ltd., Ottawa. 

A newly developed solid state 400-channel pulse height 
analyzer uses an encoder for analog to digital conversion 
which takes advantage of a two-step process to permit high 
speed with a relatively low clock frequency. The input signal 
charges a capacitor to the peak value of the pulse. The 
capacitor is subsequently discharged in steps equal to 10 
channel widths until its potential is reduced to a value 
corresponding to the 13th channel level. Discharging then 
proceeds in steps equal to single channel width until the base 
line potential is reached. A 10-volt pulse, with channel width 
set at 25 millivolts, is encoded in approximately 50 usec. 
Excellent linearity is achieved except in the first few channels. 


1155 THE ONTARIO RADIATION PROTECTION LAB- 

ORATORY — EQUIPMENT AND PROGRAM 
E. O. Braaten, Ontario Department of Health, Industrial Hy- 
giene Branch, Toronto. 

The construction and specialized instrumentation of the 
Ontario Radiation Protection Laboratory is discussed in rela- 
tion to the requirements for measuring radiation from natural 
and artificially produced radioactive materials found near 
reactors, uranium mines, refineries, etc. A general program 
relating to these objectives is described. 
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Wednesday afternoon, October 4 


Session 21. Totem Room 


Management 
Panel 


Panel discussion on IMPORT AND EXPORT PROBLEMS 
Moderator: R. Story, Vice-President and General Manager, 
Radio Valve Co. Ltd., Toronto. 

A panel of leading executives in the Canadian electronics 
industry will deal with the various aspects of the import and 
export of electronic products. Their joint experience gained in 
discussions with the industry and government, as well as with 
representatives of the U. S. industry, ensure a highly interesting 
session on this controversial topic. Panel members are: 

W. H. Jeffery, Vice-President and General Manager, Philco 
Corp. of Canada Ltd., Don Mills, Ont. 

W. S. Kendall, Marketing Director, Computing Devices of 
Canada Ltd., Ottawa. 
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All meeting rooms are in 
the Automotive Building 
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Session 22. Sheaf Room 


Education 
Panel 


Panel discussion on EDUCATION FOR ELECTRONICS 
Moderator: Prof. A. D. Moore, Department of Electrical 
Engineering, University of British Columbia, Vancouver, and 
Chairman of the IRE Canadian Region Education Committee. 

A panel of experts who are well acquainted with the 
various types of technical education in electronics and in the 
placement of the graduates of these courses in both industry 
and government organizations will discuss these and other 
problems involved in choosing a career in electronics. Panel 
members are: 

B. R. Myers, Chairman, Department of Electrical Engi- 
neering, University of Waterloo, Ont. 

C. M. Jackson, Principal, Western 
Technology, Windsor 

R. C. Poulter, Director of Education, Radio College of 
Canada, Toronto. 

W. F. McMullen, Engineering Personnel Manager, Cana- 
dian General Electric Co. Ltd., Peterborough, Ont 

H. R. Smyth, Head of Navigational Aids, Radio & Elec- 
trical Engineering Division, National Research Council, Ottawa 


Ontario Institute of 


More than 180 exhibitors will be there 


Alphabetical list with their booth numbers 


Abbey Electronics Ltd., Downsview, Ont. ......... 

The Ahearn & Soper Co. Ltd., Toronto 

Alfax Paper & Engineering Co., Westboro, Mass. ....... 
Alpha Aracon Radio Co. Ltd., Downsview, Ont. 
Amalgamated Electric Corp. Ltd., Toronto 

American Electrical Heater Co., Detroit 

American Electronics Labs., Inc., Philadelphia 

The American Superior Electric Co. Ltd., Toronto 

Ampex of Canada Ltd., Rexdale and Ottawa, Ont. ...... 
Andrew Antenna Corp. Ltd., Whitby, Ont. ............ 156 
Astral Electric Co. Ltd., Toronto 461 
Atlas Instrument Corp. Ltd., Toronto , 344, 350 
Atlas Polar Co. Ltd., Toronto E-24 
Atlas Radio Corp. Ltd., Toronto ........... 350 
Automatic Electric Sales (Canada) Ltd., Toronto . 563 
Autotronics, Inc., Florissant, Mo. 

Aviation Electric Ltd., Montreal 

Avro Aircraft Ltd., Toronto 


Bach-Simpson Ltd., London 

Barnard Stamp & Stencil Ltd., Hamilton 

Bausch & Lomb Optical Co. Ltd., Toronto 

Bayly Engineering Ltd., Ajax, Ont. 

Beatty Bros. Ltd., Fergus, Ont. 

Beechey Enterprises, Weston, Ont. 

Behlman Engineering Co., Burbank, Calif. ............. 
Belden Mfg. Co., Chicago 

F. W. Bell, Inc., Columbus, Ohio 

Bishop Sons & Co. Ltd., Toronto 
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Boston Insulated Wire & Cable Co. Ltd., Hamilton 
Brian Engineering Ltd., Montreal 

Brown Boveri (Canada) Ltd., Montreal 

Burgess Micro Switch Co. Ltd., 

Burndy Canada Ltd., Toronto 


CTS of Canada Ltd., Streetsville, Ont 

Canadian Applied Research, Toronto 

Canadian Astronautical Society, Downsview, Ont M-500 

Canadian Electronics Engineering, Toronto (Maclean- 
Hunter Publishing Co. Ltd.) 

Canadian General Electric Co. Ltd., Toronto 

Canadian Marconi Co., Montreal and Toronto 

Canadian Motorola Electronics Co., Toronto 

Canadian Patents and Development, Ottawa .. 

Canadian Westinghouse Co. Ltd., Hamilton 

Canadian Wilbur B. Driver Co. Ltd., Toronto 

Cannon Electric (Canada) Ltd., Toronto 

Capitol Radio Engineering Inst., Washington, D.C. ...... 

Centralab Canada Ltd., Ajax, Ont. 

C. P. Clare Canada Ltd., Toronto 

Collins Radio Co. of Canada Ltd., Toronto 

Conway Electronic Enterprises Ltd., Toronto .. 

Allan Crawford Associates, Willowdale, Ont. 

Ce Bs Wes CON. ioc scaseccass 

Cushing & Nevell Ltd., Toronto 


Dale Electronics Ltd., Toronto (formerly Cerl-Dale Ltd.) . 
Daystrom Ltd., Cooksville, Ont 





List of exhibitors — continued 


EXHIBITOR BOOTH 
Delevan Electronics Corp., East Aurora, N.Y. ........-: 165 
A. Deskin Sales Corp., Montreal 265,269 
Digital Equipment Corp., Maynard, Mass. 161 
Douglas Randall (Canada) Ltd., Scarborough, Ont. .. 442-446 
E.M.L.-Cossor Electronics Ltd., Halifax 266 
Edwards High Vacuum (Canada) Ltd., Burlington, Ont. .. 538 
Eitel-McCullough, Inc., San Carlos, Calif. ............. 556 
Elder Electronics, Burlington, Ont. .................-. 231 
Electro Impulse Labs., Inc., Red Bank N.J. ............ 572 
Electro Instruments, Inc., San Diego, Calif. ............ 155 
Electro Sonic Supply Co. Ltd., Toronto 
Electrodesign, Montreal 
Electromechanical Products, Agincourt, Ont. 
Electronic Marketing Co. of Canada Ltd., Montreal .... 
Electronic News, New York (Fairchild Publications, Inc.).W-16 
Electronic Research & Development Co., Calgary ...... 542 
Electronics and Communications, Toronto (Age Publica- 
tions Ltd.) 
Erie Resistor of Canada Ltd., Trenton, Ont. .......... 
Esna Canada Ltd., Toronto 
Etelco (Canada) Ltd., Scarborough, Ont. .............. 


Ferranti-Packard Electric Ltd., Toronto 

Ferritronics Ltd., Willowdale, Ont. 

Len Finkler Ltd., Toronto 

General Instrument — F. W. Sickles of Canada Ltd., 
Waterloo, Ont. 

General Radio Company, Toronto 

The Glendon Instrument Co. Ltd., Scarborough 467, 469, W-18 


Hackbusch Electronics Co. Ltd., Toronto 

Hammond Mfg. Co. Ltd., Guelph, Ont. ............... 
Helipot Div. of Beckman Instruments Inc., Toronto ... . 

Hellermann Canada Ltd., Scarborough, Ont. ........... 
John Herring & Co. Ltd., Toronto 

Hewlett-Packard Co., Palo Alto, Calif. 

Hexacon Electric Co., Roselle Park, N.J. .............. 
Hickok Electrical Instrument Co., Cleveland 

Honeywell Controls Ltd., Toronto 

M. J. Howard & Co. Ltd., Ottawa 

Hysol (Canada) Ltd., Toronto 


The Institute of Radio Engineers, New York 
Instronics Ltd., Stittsville, Ont. 

International Business Machines Co., Don Mills, Ont 
Jerrold Electronics (Canada) Ltd., Toronto 

Kay Electric Co., Pine Brook, N.J 

Keithley Instrument, Inc., Cleveland ... Pe 
George Kelk Ltd., Don Mills, Ont. .................. 
Kemet Co., Div. of Union Carbide Corp., Cleveland 
Kester Solder Co. of Canada Ltd., Brantford, Ont 
Kistler Instruments Co., Inc., N. Tonawanda, N.Y 


Lake Engineering Co. Ltd., Scarborough, Ont 

Leesona Corp., Providence, R.I. 

Leland Electric Co. Ltd., Guelph, Ont. 

Lenkurt Electric Co. of Canada Ltd., Vancouver ........ 
Licon Div. of Canada Illinois Tools, Don Mills, Ont 
Litton Industries, Beverly Hills, Calif. 

Litton Systems (Canada) Ltd., Ottawa 

E. G. Lomas, Ottawa 


McCurdy Radio Industries Ltd., Toronto 

B. H. McGregor, Toronto 

Measurements, A McGraw-Edison Div., Boonton, N.J. .. 

Mel Sales Ltd., Scarborough, Ont. .............. 530, 532 
Millivac Instruments, Inc., Schenectady, N.Y. 

Modular Electronics Ltd., Toronto 

Muirhead Instruments Ltd., Stratford, Ont. ............ 
Multitone Electronics Ltd., Toronto 
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National Fibre Co. of Canada Ltd., Toronto 
National Research Council, Ottawa 

Nilfisk Ltd., Willowdale, Ont. 

Northern Electric Co. Ltd., Montreal 

Northern Industrial Prods. Ltd., Don Mills, Ont. 


PIC Design Corp., East Rockaway, L.I., 
Pfeiffer Electronic Labs., Trenton, Ont. 
Philips Electronics Industries Ltd., Toronto 
Tubes, Semiconductors and Components Div. ... 
Electronic Equipment and Components Group 
Polytronics Co., Toronto 
Potter & Brumfield, Div. of AMF Canada Ltd., Guelph . 
Precision Electronic Components Ltd., Toronto 3 
Premier Metal Housings Ltd., Montreal 
Prentice-Hall of Canada Ltd., Aurora, Ont. 
Probescope Co., Inc., Port Washington, L.I., N.Y 


Quan-Tech Labs., Inc., Boonton, N.J. 


RCA Victor Co. Ltd., Montreal P 

er ee, ME, DEM: ise needy. 640 0kes «eee wae 
R-O-R Associates Ltd., Don Mills, Ont. 258, 
Radio Components Ltd., Toronto ..................4.- 
Radio Trade Supply Ltd., Toronto 

Radionics Ltd., Montreal 

Raytheon Canada Ltd., Waterloo, Ont. ................ 
Renfrew Electric Co. Ltd., Toronto 

Rogan Bros. Inc., Skokie, IIl. 

Rohn Mfg. Co., Peoria, Ill. 

H. P. Ruggles Co. Ltd., Hamilton 

Rutherford Agencies, St. Laurent, Que. 


Sealectro Corp., Mamaroneck, N.Y. .............-0-6. 234 
Sensitive Research Instrument Corp., New Rochelle, N.Y. 534A 
Shakespeare Co. (Canada) Ltd., Toronto 

E. J. Sharpe Instr. of Canada Ltd., Willowdale, Ont 

D. T. Shaw Co., Montreal 

Sigma Instr. Inc., South Braintree, Mass. 

A. C. Simmonds & Sons Ltd., Toronto 

Sinclair Radio Labs. Ltd., Downsview, Ont. 

Sola-Basic Products Ltd., Toronto 

Spaulding Fibre of Canada Ltd., Toronto ... 

Stark Electronic Sales Co., Ajax, Ont. ................ 237 
Strippit Tool & Machine Ltd., Brampton, Ont. 

Syntron (Canada) Ltd., Stoney Creek, Ont 


TMC (Canada) Ltd., Ottawa 

Emile Tasso Agencies, Montreal! 

Tektronix, Inc., Willowdale, Ont. 

Tele-Radio Systems Ltd., Toronto ey. : 
Telegraph Condenser Co. (Canada) Ltd., Toronto .... 
Tenney Engineering, Inc., Union, N.J. 

Tensor Electric Development Corp., Brooklyn, N.Y 
Terminal Radio International Ltd., New York, N.Y 
Texas Instruments Inc., Rexdale, Ont 

John R. Tilton Ltd., Toronto 

F. V. Topping Electronics Ltd., Toronto 

Transistron Electronic Corp. of Canada Ltd., Toronto . 


Universal Instruments Corp., Binghampton, N.Y. ...... E-10 


453 
155 


Vacuum Electronics Corp., Plainview, L.I., 
Vitro Corp., Silver Spring, Md 


547 
455 
566 
232-236 


Ward Leonard of Canada Ltd., Toronto 

W. R. Watkins Co. Ltd., Toronto ... 
Westmore, Inc., Fanwood, N.J 

White Radio Ltd., Hamilton 

Whittaker Electronics Ltd., Ottawa 

Wholesale Radio & Electronics Ltd., Toronto 
Willer Engineering & Sales Co., Toronto 

The Wind Turbine Co. of Canada Ltd., Waterloo .... 


Yokogawa Electric Works Inc., New York, N.Y. ...... 235 
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What the exhibitors are showing 


This year’s exhibits will feature a wider-than-ever range 
of electronic and allied materials, components, instruments, 
equipment and services. Here is a review of the items to be 
displayed, compiled from replies to a questionnaire sent 
to exhibitors by CEE. 

For your convenience, the information is presented 
under the headings listed below. You will also find it con- 
venient to fold out the floor plan on page 67 while you 
are reading, so that you can readily locate the booths that 


Components and materials 


Cabinets, chassis, racks, etc, 

Capacitors, fixed and variable 

Coils, reactors and transformers 

Connectors, terminal boards, etc. 

Crystals, delay lines, filters, networks 

Hardware and findings 

Materials: laminates, magnetic materials, etc. 

Microwave components 

Relays, switches, contactors, vibrators 

Resistors, fixed and variable, including poten- 
tiometers, rheostats 

Rotating components and other electro-mechanical 
devices 

Semiconductor devices 

Tubes 

Wire, cable, sleeving, wire markers 


Controls and instrumentation 


Controls, detectors, indicators, transducers 


you plan to visit. 

Most of the exhibitors will introduce new items at the 
show, and many of these are described in the following 
pages, with a key number at the end of each description. 
If you are unable to attend the Conference, use the 
Reader Service cards on page 133-134 to obtain further 
information on these products. Simply circle the appropri- 
ate key numbers; enter your name, title, company and 
address; and mail—postage is paid by CEE. 


Environmental test equipment 

Meters, panel and portable 
Microwave test equipment 

Recorders and recording accessories 
Test instruments, laboratory and other 


Electronic and allied equipment 


Antennas, towers and associated equipment 

Audio, broadcast and CCTV equipment 

Communications equipment and associated test 
instruments 

Computers and data systems .............cccee00. 

Educational equipment 

Military equipment 

Packaged circuits and logic modules 

Power supplies and voltage regulators 


Production equipment and services 


Production equipment, machines and tools ........ 112 


Services 115 


Components and materials 


Cabinets, chassis, 
racks, etc. 


Bishop Sons & Co. Ltd. ........ 335 
Custom precision sheet metal work 

on chassis, panels, consoles, etc., in- 
cluding precision hole punching. 


Brian Engineering Ltd. 
Ingersoll modular enclosures 


Elder Electronics 


Amco modular cabinets for housing 
electronic and hydraulic equipment 


(photo). 


Electronic Marketing Co. of Can- 


ada 


Chassis-Trak and Vent-Rak chassis, 
chassis slides and modular cabinets. 
Hammond Mfg. Co. Ltd. ......... 441 
Sheet metal fabrications for the 
electronics industry. 

Premier Metal Housings Ltd. 264 
Modular electronic housing system, 
with which a large variety of con- 
sole and rack systems can be as- 
sembled from a few basic units. 
Display will also include knock- 
down cabinets and other units from No. 


a catalogue of over 700 enclosure 
items. Photo shows the frame of a 
modular sloped-front cabinet, a new 
addition to the modular line. Key 
131. 
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Exhibits 


Capacitors, fixed 
and variable 


Astral Electric Co. 

Dubilier Condenser Co. fixed capac- 
itors. 

Centralab Canada Ltd. 

Ceramic fixed capacitors. 


Douglas Randall (Canada) Ltd.. 442-446 


Dumont Airplane & Marine fixed 
capacitors and Telecomputing Corp. 
ceramic units. 

Electromechanical Products 
Electron Products fixed capacitors. 
Erie Resistor Co. of Canada Ltd. .. 
Ceramic, trimmer, button mica and 
feed-through capacitors. Display will 
feature a new line of Dipped Mica 
fixed capacitors. These units are of 
silver mica construction with a 
phenolic resin coating, available in 
300 and 500 volt ratings from | to 
10,000 pf, with a capacity tolerance 
down to 1%. Case styles are the 
DM10, 15, 20 and 30 series, with 
the addition of an ultra-small unit 
in style DMS. The DMS5 measures 
3/16x¥sx%& in. and has a capaci- 
tance range up to 470 pf. Key No. 
132. 

General Radio Co. 

Three new types of capacitance 
standards, including a newly design- 
ed precision capacitor, a precision 
mica decade, and a standard poly- 
styrene with a maximum 
capacitance of 10 uf. 

John Herring & Co. Ltd. 

Mucon subminiature ceramic capac- 
itors. 

Mel Sales Ltd. 
Kemet 75-volt solid tantalum units 
Pfeiffer Electronic Labs. 

Oxley air trimmers. 

Philips Electronics Industries... 146, 
Ceramic, mylar, polystyrene and 
electrolytic fixed capacitors 
Rutherford Agencies 
Cornell-Dubilier fixed 

units. 

A. C. Simmonds & Sens Ltd. . 
E. F. Johnson Co. variable capaci 
tors: P. R. Mallory aluminum elec 
trolytic and tantalum fixed types 
Telegraph Condenser Co. (Canada) 
Canadian-made tantalum foil units 
rated at 85 and 125 deg C, sintered 
anode tantalum units, and aluminum 
foil electrolytics for the radio, tele 
vision and telephone industry. 

High voltage paper and mica 
units, ceramic and metallized types, 
and special industrial electrolytics. 
manufactured by T.C.C. (England) 
This group includes the new Elko- 
mold miniature electrolytics in plas- 
tic cases, designed for use in printed 
circuits. Units are available in red 
or black cases with  castellated 
mounting feet at the positive or 
negative end respectively. The feet 
add only 1/16 in. to the length of 
the unit. Capacitance range is from 


decade 


84 


530-532 


150 


232 


246, 250 


131 


1 to 100 uf, working voltage from 

9 to 350 volts, and the units can 

work satisfactorily at 75 deg C with- 

out voltage derating. Key No. 133. 
Display also includes the full 

range of Sprague Electric Co. elec- 

trolytic, paper and tantalum capaci- 

tors. 

Texas Instruments, Inc. 

Tantalum fixed capacitors. 

John R. Tilton Ltd. 

JFD Electronics piston capacitors 

and Sprague fixed types. 


Coils, reactors and 
transformers 


Bayly Engineering Ltd. 

Toroidal coils. 

Delevan Electronics Corp. 

Wide range of molded RF chokes, 
variable inductor coils, molded vari- 
able inductors, IF transformers, cus- 
tom coils and coil forms, including 
the new Ring Ding series of molded 
chokes. Key No. 134. 


Douglas Randall (Canada) Ltd.. 442-446 


Coils by Electronic Craftsmen Ltd. 
Ferritronics Ltd. 

Broadband RF power transformers. 
General Inst.—F. W. Sickles 
Molded chokes, IF and _ horizontal 
output transformers, deflection 
yokes and miscellaneous windings. 
Display includes the new toroidal 
yoke for 110 and 114-degree picture 
tubes which requires 30% less ver- 
tical deflection power than conven- 
tional saddle type yokes. Key No 
135. 


Hammond Mfg. Co. Ltd. ......... 441 


Wide range of chokes and _ trans- 
formers. 

A. C. Simmonds & Sons Ltd. . 246, 
E. F. Johnson inductors. 

Sola-Basic Products Ltd. 

Types CVN and CVS constant volt- 
age transformers; type SI dry-type 
distribution transformers: type S20 
control transformers. 

Whittaker Electronics Ltd. 

North Hills Electronics coils. 
oids. 

Willer Engrg. & Sales Co. 

ADC transformers, 
coils. 


reactors 


Connectors, terminal 
boards, etc. 


Abbey Electronics Ltd. 
RF connectors by Star Connectors 
Astral Electric Co. 

Rendar jack plugs and sockets. 
Aviation Electric Ltd. 

Lerco Electronics connectors. 

Brian Engineering Ltd. 

Deutsch type DTK miniature con- 
nectors. 


CANADIAN 


142, 241 


ELECTRONICS 


Burndy Canada I i= dae bus eal 460 


Solderless terminals; rack and panel 
connectors for standard wire and 
coaxial cable; solder and solderless 
type printed circuit connectors; ban- 
tam MS type solderless connectors; 
modular connectors and terminal 
blocks; and associated tooling for 
these components. 

Cannon Electric Canada Ltd. 
Multi-contact electrical connectors 
for control and power circuits in 
electronic and electrical equipment. 
The new KPT/KSP line, designed to 
meet the miniature requirements of 
MIL-C-2682, will be introduced. 
Standard plugs are supplied with 
solder pot contacts. However, crimp 
type snap-in contacts are available 
in all service types except hermeti- 
cally sealed. KPT general duty plugs 
are available in seven shell styles 
and six service types. KSP special 
duty plugs are similar to the KPT 
plug except that they feature a non- 
conductive Alumilite 225 finish. The 


KSP series also have a larger flange 
further back on the shell body for 
rear panel mounting. KPT and KSP 
plugs are intermateable. Key No. 
136. , 

A. Deskin Sales Corp. 

Precision Metal Products turret ter- 
minals; Terminal Designs _teflon- 
insulated terminals. 


Douglas Randall (Canada) Ltd.. 442-446 


Ecco coaxial, UHF and BNC con- 
nectors; Electrix strip-feed solderless 
terminals; E.T.C. loose-piece solder- 
less terminals; Taurus teflon-insu- 
lated terminals; Viking multi - pin, 
printed circlit and AN connectors 
Esna Canada Ltd. 

Buchanan Electrical Products sec- 
tional terminal blocks, wire connec- 
tors and lugs. Display features the 
new type 2002 wide-range pre-in- 
sulated splice caps. 

These are UL and CSA listed for 
use on 2 to 6 #18 str., 3 to 5 #18 
sol., 2 or 3 #16 str. or sol., 2 #14 
str. or sol., 1 #12 with 1 #14 str., 
and numerous other combinations 
The tough see-through nylon insula- 
ior has an extra-long skirt for maxi- 
mum grounding and _ short-circuit 
protection. Hand and pneumatic 
tools for crimping these caps will 
also be shown. Key No. 137. 

Len Finkler Ltd. 

New Repicon Type C removable 
contact connectors by General 
Products Corp. These are miniature, 
high density units that conform to 
MIL-C-8384A and meet all require- 
ments of NAVORD O§8_ 11119. 
Plugs and sockets with up to 104 
contacts can be supplied. Standard 
molding material is type GDI-30-F 
per MIL-M-19833; other military- 
approved materials are available. 
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These units are interchangeable with 
other removable pin connectors. Key 

No. 138. 

GE ee OO, oe ccdavactsces 252 
New locking-type coaxial connec- 
tors. 

Hellermann Canada Ltd. ......... 461 
Solderless terminals and Suprafix 
terminal blocks. 

E. G. Lomas 

Nugent Electronics coaxial splices, 
and miniature contacts and connec- 
tors. 

Pfeiffer Electronic Labs. 

Bulgin plugs, jacks and connectors; 
Insulators Ltd. terminal blocks; Mc- 
Murdo connectors; Oxley teflon-in- 
sulated terminals; Painton Multicon 
plugs and sockets; Usines Jeanre- 
naud terminals, banana plugs and 
sockets. 

Renfrew Electric Co. Ltd. ........ 
Amphenol Canada connectors, in- 
cluding micro-miniature and MIL- 
C-26500 types. 

PR EAN. wo csvikseneamcoues 234 
Press-Fit teflon terminals; ConheX 

RF subminiature connectors, adapt- 

ors and bulkhead fittings; Sealecto- 
board cordless program boards for 
any function, with or without com- 
ponent interposition. The Press-Fit 
terminals are now available for 
wire-wrap assembly techniques with 

a rectangular wiring stud. The tef- 

lon body is also rectangular and fits 
into a similar hole in the chassis, 
resulting in a high torque strength 
able to withstand any conventional 
mode of wire-wrap assembly. Key 
No. 139. 

A. C. Simmonds & Sons Ltd. .. 246, 250 
Curtis Development terminal blocks. 
W. RR. Watiies Ce. BR ciccisces. 
Harvey Hubbell interlock connec- 
tors. 

Whittaker Electronics Ltd. 
Winchester connectors, 
and accessories. 

Willer Engrg. & Sales Co 
ADC jacks, plugs, terminal blocks 
and patch cords. 
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terminals 


Crystals, delay lines, 
filters, networks 


Bayly Engineering Ltd. ...... 247, 249 
Filters and networks. 

Croven Ltd. 

Croven and Ovenaire quartz crystals 

and crystal ovens. 

A. Deskin Sales Corp. ........... 269 
Burnell filters and toroids made by 
Edo Canada Ltd. 

Dougias Randall (Canada) Ltd. .442-446 
Epsco Inc. delay lines. 

Erie Resistor of Canada Ltd. ...... 
New Filtercon three-terminal pack- 
aged UHF filters for radio inter- 
ference reduction. Typical perform- 
ance exceeds 50 db attenuation 
from 100 Mc through 1,000 Mc, 
with negligible dc voltage drop. Six 
styles are available: four single-sec- 


433 
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1959 Component Award winner 
was H. A. Leah, Bach-Simpson 
Ltd., with a Frequency Controller- 
Indicator. Here he shows his plaque 
to H. Ross Smyth, awards commit- 
tee chairman. Bach-Simpson also 
won the single exhibit award in 
1958. Can they do the hat trick? 


The successful 1958 and 1959 
Exhibit Award competitions will be 
repeated at this year’s Conference, 
including two awards: one for the 
most outstanding Canadian prod- 
uct, and one for the most out- 
standing Canadian component ex- 
hibited. 

The purpose of the awards is to 
stimulate research and develop- 
ment in Canada and encourage 
Canadian companies to develop 
their own products. 





Exhibit Award competitions 





J. R. Cann (r), executive v-p and 
general manager of Raytheon Can- 
ada, congratulates Henry E. Rice, 
Jr., member of the team that won 
the 1959 Product Award with their 
Model GP803 Scan Converter. 
Award was made to Dr. T. W. R. 
East, Section Head, Circuit Design. 


A special committee has been 
set up to handle the awards under 
the chairmanship of H. Ross Smyth, 
National Research Council. Other 
members are O. L. Britney, De- 
partment of Transport; Syd F. 
Love, Dominion Electrohome In- 
dustries Ltd.; and Dr. G. A. Miller, 
National Research Council. 

The awards will take the form 
of engraved sterling silver plaques 
and will be presented at the Con- 
ference Banquet on October 3. 








tion and two multi-section. Key No. 
140. 

Ferritronics Ltd. 

LC network filters. 

General Inst. — F. W. Sickles .... 
Delay lines and networks. 

John Herring & Co. Ltd. ......... 
Shallcross delay lines and networks. 
Philips Electronics Industries 
Frequency control quartz crystals. 
Telegraph Condenser Co. (Canada). 
Sprague radio interference filters and 
pulse forming networks. 

John R. Tilton Ltd. 

JFD delay lines and LC tuners. 
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131 


Hardware and 
findings 


Alpha Aracon Radio Co. Ltd. ..... 136 
Elco sockets. 

Astral Electric Co. 

Belling & Lee miniature components 

and glass seals. The new line of 
hermetic glass-to-metal seals features 
high dielectric strength; superior 
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ageing properties; rugged metal con- 
struction; high resistance to oxida- 
tion, chemicals, fumes and thermal 
shock; high insulation resistance 
with no moisture absorption; wide 
ranges of types and sizes in ten 
different glass colors. Key No. 141. 
Automatic Electric Sales (Canada) . 563 
Lamps, dials and other components. 
Aviation Electric Ltd. 

Lerco Electronics hardware. 

Bayly Engineering Lid. ...... 247, 249 
Telephone jacks. 

Brian Engineering Ltd. 

Control Co. of America dial lights. 

A. Deskin Sales Corp. ..........- 269 
Nylon Molding Corp. grommets and 
printed circuit card holders; Pre- 
cision Metal Products printed cir- 
cuit cards. 

Douglas Randall (Canada) Ltd.. 442-446 
National Beryllia Corp. Berlox 
transistor heat sinks. 

Helipot Div. Beckman Instruments. 243 
Precision dials. 

Hellermann Canada Ltd. 

PVC grommets, molded parts, seal- 

ing glands, pressure bungs, and “P” 
clips. 


Nugent relay and transistor sockets. 





Exhibits 


Pfeiffer Electronic Labs. 

Bulgin pilot lights; McMurdo tube 
sockets and shields; Usines Jeanre- 
naud knobs, tube shields and insula- 
tors; Vitality Bulbs miniature lamps; 
Waterbury Pressed Metal self-lock- 
ing nuts. 

Philips Electronics Industries 
Professional sockets. 

R-O-R Associates Ltd. ....... 258, 
Intl. Electronic Research Corp. heat 
reducing tube and transistor shields. 


146, 
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Wide range of stock control knobs 
for electronic equipment and appli- 
ances. 

W. R. Watkins Co. Léd. .......... 
Cross Mfg. Co. precision wire 
thread inserts; General Tire Vibrex 
half-turn panel fasteners; Penn 
Engrg. nuts and _ studs; Kirkhill 
switch covers and other rubber 
components. 

Whittaker Electronics Ltd. 

Spectrol dials; Eldema subminiature 
indicating lamps. 

Willer Engrg. & Sales Co. ........ 
Transistor Electronics Corp. dial 
lights and special indicators. 


Materials: laminates, 
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magnetic materials, etc. 


Bayly Engineering Ltd. 
Arnold Engrg. magnetic core 
terial. 

EI 30-0 Wie ep -a's 0c0'xie 
Standard magnets. 

Canadian Wilbur B. Driver Co. 
Precision electrical resistance alloys 
for heating elements, resistors and 
potentiometers; specialized alloys 
for glass hermetic seals; mechanical 
alloys for springs. 

Hellermann Canada Ltd. 
Corrosion Reaction Consultants 
CRC-226 anti-moisture and anti-cor- 
rosion treatments. 

M. J. Howard & Co. Ltd. 

Emerson & Cuming dielectric plas- 
tics, resins and microwave absorb- 
ers. 

Hysol (Canada) Ltd. 

Compression and transfer epoxy 
molding powder 4366; 4862 epoxy 
pre-coated sand for low-cost potting; 
epoxy fluidizing bed powders; flame- 
out type epoxy casting resin 15-032; 
printed circuit coatings; single com- 
ponent epoxy copolymer dipping 
compound. All these products are 
being introduced for the first time 
at the IRE show. Hysol 4862 is an 
epoxy pre-coated sand, designed pri- 
marily for low-cost potting. It han- 
dles in the same manner as dry 
sand, and requires no preparation 
prior to use. This material has an 
exceptionally high thermal conduc- 
tivity, following heat cure, which 
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greatly assists in the dissipation of 
heat around windings. An epoxy 
capping material is also available for 
sealing the potted unit. Key No. 
142. 

National Fibre Co. of Canada Ltd.. 
Laminated thermosetting plastic 
products and _ vulcanized fibre. 
Glass, fabric, nylon and paper base 
laminates in sheets, tubes, rods and 
formed sections. Epoxy _ silicone, 
melamine, phenol and _ polyester 
bonding resins. Complete fabricating 
service for all types of parts. Cop- 
per-clad laminates in paper, epoxy 
glass, polyester glass and_ teflon. 
New products include flame retar- 
dant laminates in paper and glass 
epoxy for printed circuits, and tef- 
lon glass copper-clad laminates. 


Photo shows a computer printed 
circuit made from the new Pheno- 
lite XXXPC-476 paper-base pheno- 
lic laminate which provides flame 
with exceilent  cold- 
punching characteristics at nearly 
half the cost of epoxy-paper lami- 
nates. The base stock meets the 
electrical, physical and mechanical 
requirements of NEMA _ standards 
and UL tests for flame resistance. 
Two copper-clad forms are avail- 
able: one for commercial radio and 
IV applications, and the other for 
computer and military applications 
requiring plating from alkali solu- 
tions. Key No. 143 
Spaulding Fibre of Canada Ltd. 
Copper-clad Spauldite laminates for 
printed circuits, including fire re- 
tardant and epoxy high-temperature 
grades. Plain and copper-clad flex- 
ible epoxy glass laminates. Phenolic 
laminates and vulcanized fibre parts. 
Texas Instruments Inc. 

Silicon materials 


retardance 


Microwave 
components 


Bayly Engineering Ltd. 

Couplers and RF loads. 

Beechey Enterprises 

Waveline Inc. microwave 

nents. 

Electronic Marketing Co. of Can- 
ada 

Trak subminiature microwave oscil- 

lators. 

E. G. Lomas 

Co-operative Industries 

waveguide; LEL, Inc. 


compo- 


flexible 
mixer pre- 
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amplifier assemblies, parametric and 
IF amplifiers; Microwave Associates 
mixer crystals, magnetrons, TR 
tubes, limiters, varactors, power 
sources and other components. The 
LEL Model RA-1B parametric am- 


plifier combines a stable up-conver- 
ter amplifier with a low-noise down- 
converter. A single klystron serves 
the dual function of up-converter 
pump and down-converter local os- 
cillator, thus cancelling frequency 
drift. The standard model is design- 
ed for 225-260 Mc, but it may be 
modified for operation up to 1,000 
Mc. Gain is 25 db with a noise 
figure of 1 to 2 db. Weight is only 
6 Ib. Key No. 144. 

Northern Electric Co. Ltd. 
Varactor and parametric amplifier. 
Probescope Co., Inc. 

Crystal switches and other compo- 
nents. 

R-O-R Associates Ltd. ....... 
Bomac Labs., Hughes Aircraft and 
Varian Associates microwave tubes 
and systems. 

Radionics Ltd. 

FXR microwave components; Hug- 
gins traveling wave tubes and back- 
ward wave oscillators. 

Renfrew Electric Co. Ltd. 

Airtron Canada microwave compo- 
nents. 


Relays, switches, 
contactors, vibrators 


Abbey Electronics Ltd. 

Hillburn relays and Thermal Con- 
trols thermal delay relays. 
Automatic Electric Sales (Canada) . 
Relays, switches, push-keys and 
turn-keys. 

Brian Engineering Ltd. 

Control Co. of America miniature, 
diecast and hermetically sealed 
switches; Leach relays. 

Burgess Micro Switch Co. 

A complete line of switches includ- 
ing precision, push-button, illumi- 
nated push-button, limit, sealed 
miniature, high-temperature and 
compatible units. Also Engel & 
Gibbs mercury switches and plug-in 
relays. 

Cie of Camnda LAs, .....cccccecs 
Wafer type selector and 
switches. 

Centralab Canada Ltd. 

Rotary switches, including the new 
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Series 600 1% in. diameter unit 
with 1-1/32 in. strut centres. De- 
signed to meet MIL-S-3786A, this 
switch is available with ceramic, 
phenolic or Mycalex sections. It can 
be supplied with adjustable or fixed 
stops with 30 or 60 deg indexing. 
There can be up to 12 terminals on 
each side of the stator, of which 
eight can be insulated. Key No. 
145. 

C. P. Clare Canada Ltd. 
Telephone, mercury wetted contact, 
latching, Clareed, printed circuit and 
subminiature relays, including the 
new subminiature type LF latching 
unit and logic module relays. The 
type LF magnetic latching relay is 


similar in internal design and ex- 
ternal appearance to the well-known 
type F, but includes the added capa- 
bility of a latching mechanism. Two 
permanent magnets on the LF’s ar- 
mature provide latching forces 
which hold the contacts in either of 
the two stable positions. Two form 
C (dpdt) contacts are mounted di- 
rectly on the header, and driving 
power is provided by either a single 
coil or two separate coils. Key No. 
146. 

Daystrom Ltd. 

Meter type relays. 

A. Deskin Sales Corp. 

Rowan circuit breakers; Tech Labs. 
rotary selector switches. 


Douglas Randall (Canada) Ltd. 442-446 


Columbus Electric snap-action and 
thermal switches; Telecomputing 
Corp. relays. 

Electromechanical Products 
Minelco relays. 

Esna Canada Ltd. 

Agastat electro-pneumatic time de- 
lay relays and the new solid-state 
Agastat time delay relays. These 
units have the accuracy and re- 
liability essential for computer and 
missile applications. They include 
specially matched and tested com- 
ponents and are available in six 
basic types covering timing ranges 
from 0.01 seconds to 10 hours. The 
hermetically sealed cases are only 
1-5/16 in. square. Operating range 
is from 18 to 32 vde, pull-in or 
drop-out, and load currents up to 5 
amps. can be carried. Key No. 147 
Eteleco Canada Ltd. 

Etelco Ltd. relays. 

John Herring & Co. Ltd 

Shallcross switches. Stevens-Arnold 


CANADIAN ELECTRONICS ENGINEERING 


de-ac choppers; millisec, ultra-high 
speed and resonant relays; vibrating 
capacitors. Telex/Aemco open and 
sealed relays, timers, time switches 
and flashers. 

Honeywell Controls Ltd. 
Canadian-made lighted push-button 
precision switches and other Micro- 
Switch units. 

Licon Switch & Control Div. 
Complete line of miniature and sub- 
miniature precision snap - acting 
switches and actuators, and special 
hermetically sealed switches. The 
new 04 Series of lighted push-button 
units combine a color-lit panel in- 
dicator with a double-pole subminia- 
ture switch module in a compact 
package only % in. square and less 
than 3 in. long. Two bulbs are 
normally used to project a single 
color, but a different color may be 
displayed in each quadrant of the 
screen if desired. Both maintained 
and momentary-contact actuators 
are available, and the switching 
function may be kept separate from 
the indicating function. Key No. 
148. 

B. H. McGregor 

Hathaway-Denver Dri-Reed relays. 
Mel Sales Ltd. 530, 
Durakool mercury contactors; Digi- 
tran digital switching devices. 
Pfeiffer Electronic Labs. 

Bulgin switches; Usines Jeanrenaud 
push-button, rotary and _ slide 
switches. 

Philips Electronics Industries 
Babcock relays; Ebert mercury 
plunger relays; Haydon relays and 
timers. 

Potter & Brumfield 

Complete line of electromagnetic 
relays, including power, general pur- 
pose and sensitive types, open or in 
dust-cover or hermetically sealed en- 
closures, with plug-in, solder or 
screw terminals. The new KHP se- 
ries relay is a long-life, 4PDT, 3- 
amp. miniature unit designed to 
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meet the exacting requirements of 
data processing, process control and 
other applications. Life is in excess 
of 100 million operations and the 
temperature range is from -45 to 
+ 70 C. Key No. 149. 

Renfrew Electric Co. Ltd. 
Struthers-Dunn relays. 

Sigma Instruments Ltd. 

Complete line of sensitive relays for 
the military and industrial fields, 
and other electromagnetic devices in- 
cluding 60- and 400-cycle magnetic 
amplifiers. Working display will 
show photoelectric relays operating 
a Cyclonome counter and a Cyclo- 
switch through the recently intro- 
duced Series 46 heavy-duty machine 
tool relay. 
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A. C. Simmonds & Sons Ltd. . 246, 250 


Guardian Electric relays, solenoids, 
contacts, switch parts, etc.; Ohmite 
tap switches. 

John R. Tilton Ltd. 

Capitol Machine _ push - button 
switches; Carling Electric toggle 
switches. 

Ward Leonard of Canada Ltd. .... 
Ward Leonard relays; Barkelew 
switches. 

Whittaker Electronics Ltd. 

Eldema switchlites. 

Willer Engrg. & Sales Co. ........ 
Acromag magnetic amplifier driven 
sensitive relays. 


Resistors, fixed and 
variable, including 
potentiometers, 
rheostats 


Alpha Aracon Radio Co. Ltd. 

IRC fixed resistors. 

Bach-Simpson Ltd. 

Welwyn deposited carbon and Me- 
tox oxide film fixed resistors. 

CTS of Canada Ltd. 

Single-turn variable resistors and 
multiturn trimmers 

Centralab Canada Ltd. 

Variable resistors including four 
new groups of hot-molded carbon 
potentiometers to MIL-R-94. Rat- 
ings at 70 deg C are 2 watts for 
Model A (1-3/32 in. diameter); %4 
watt for Model N (23/32 in. dia.); 
42 watt for Model P (% in. dia.); 
1/3 watt for Model T (19/32 in. 
dia.). Models A, N and P are of 
completely enclosed construction; 
Model T is of open construction, 
but can be potted. Logarithmic 
characteristics are available in Mod- 
els A and N. Key No. 150 

Dale Electronics Ltd. 
Canadian-made precision wire- 
wound resistors in silicone-coated, 
vitreous and metal-housed heat sink 
versions, to MIL-R-26C and MIL- 
R-18546B, including the new Type 
HS units. Dale Electronics Inc. pre- 
cision wire-wound, metal film, and 
deposited carbon resistors, including 
the new Series 5000 subminiature 
wire-wound trimmers. 

The Type HS silicone coated re- 
sistor meets MIL-R-26C characteris- 
tic V. It is available with resistance 
values from 0.05 ohms to 175 K, 
with tolerance from 0.05% to 3%, 
and with a temperature coefficient 
of 0.00002/deg C. Size varies from 
13/32 in. long by 3/32 in. dia. to 
1-25/32 in. long by ™% in. dia. Maxi- 
mum continuous operating tempera- 
ture is 350 C, and units are avail- 
able with weldable leads. Key No 
151. 

Daystrom Ltd. 
Potentiometers and Vamistors. 
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Douglas Randall (Canada) Ltd. 442-446 


W. J. Coxon Co. wire-wound re- 
sistors; Gamewell precision potentio- 
meters. 
Electromechanical Products 
Sage Electronics precision wire- 
wound resistors; Minelco trimmers. 
Electronic Marketing Co. of Can- 
ada 
Vogue Instrument Corp. mutli-turn 
infinite resolution potentiometers. 
Helipot Div. Beckman Instruments 
Precision wire-bound potentiome- 
ters. 
John Herring & Co. Ltd. ......... 
Hardwick-Hindle resistors, rheostats 
and potentiometers; Raytron preci- 
sion linear and sine-cosine potentio- 
meters; Shallcross precision wire- 
wound resistors and resistance net- 
works. 
M. J. Howard & Co. Ltd. ........ 
Filmohm Corp. metallized resistors 
and attenuators; Waters Mfg. pre- 
cision potentiometers. 
Kay Electric Co. 
Precision toggle switch attenuators 
for dc to 500 Mc. 
E. G. Lomas 
Techno-Components Corp. 
ture rugged potentiometers. 
Pfeiffer Electronic Labs. 
Painton fixed and variable wire- 
wound resistors, potentiometers, at- 
tenuators and faders; Societe Ohmic 
fixed carbon resistors and potentio- 
meters. 
CS Seer rere rr ee 
Precision wire-wound resistors and 
voltage dividers. 
R-O-R Associates Ltd. ....... 
Bourns Trimpot potentiometers and 
linear motion potentiometers. 
Renfrew Electric Co. Ltd. 
IRC resistors. 
A. C. Simmonds & Sons Ltd. . 
Ohmite resistors and rheostats. 
Telegraph Condenser Co. (Canada) 
Sprague deposited carbon and wire- 
wound resistors. 
Texas Instruments Inc. 
Carbon film deposited resistors. 
Ward Leonard of Canada Ltd. .... 
Resistors, rheostats, controls and 
dimmers. Display will feature the 
new miniatureized Axiohm  wire- 
wound units with Vitrohm construc- 
tion, available in seven standard 
sizes from 2 watts to 12.5 watts 
with a wide range of resistance 
values. The same high quality 
ceramic core, resistance wire and 
Vitrohm vitreous enamel used in 
the former 3, 5 and 10 watt sizes 
are combined in the new, complete 
miniaturized Axiohm line. Key No. 
152. 
Whittaker Electronics Ltd. 
Spectrol linear and non-linear po- 
tentiometers and trimmers, including 
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made-in-Canada units; Telonic at- 


tenuators. 


Rotating components 
and other electro- 
mechanical devices 


American Superior Electric Co. ... 
Slo-Syn synchronous motor and 
pulse-to-step translator. The new 
Slo-Syn synchronous motor type 
X1000 is designed for “on-off” ac 
servo applications where 72 rpm 


speed and 1,000 ounce-inch torque 


are required. It can be started, 
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stopped or reversed instantly with a 
single-pole three-position switch. If 
desired, the output shaft can be 
stepped at 200 precise steps per 
revolution by using a dc power sup- 
ply with appropriate switching. In- 
put is 120 volts, 60 cps, single 
phase, 3 amps. max. Weight is 22 
pounds. The Slo-Syn_ Translator 
type ST-150 is designed to convert 
low-level signal pulses or square 
waves into the correct switching se- 
quence for the X1000 motor. Key 
No. 153. 

Autotronics, Inc. 

Miniature clutches and_ brakes, 
clutch pots, torque indicators. 

Dale Electronics Ltd. 
Hysteresis motors and 
chanical testing device. 
Daystrom Ltd. 

Servo motors and synchros. 


electro-me- 


Douglas Randall (Canada) Ltd. 442-446 


Diehl servo motors, amplifiers and 

systems; Reeves resolvers, gyros and 

servo mechanical parts. 

Electronic Marketing Co. of Can- 
ada 

Theta Corp. servo components and 

test instrumentation. 
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Helipot Div. Beckman Instruments 243 


Servo motors and motor-generators. 
John Herring & Co. Ltd. ......... 
Barber-Colman fractional horsepow- 
er ac and dc motors, and other 
electrical components; Ripley minia- 
ture motor-blowers; Superite pre- 
cision differentials, mechanical as- 
semblies and clutches. 

M. J. Howard & Co. Ltd. 

IMC Magnetics Corp. motors, blow- 
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ers, heat exchangers, step-servos, ro- 
tary solenoids, and synchros. 
Leland Electric Co. Ltd. 

400-cycle, 15-kw alternator set; 
electronic tuner motor (0.035 hp, 28 
vdc); range of commercial motors. 
Eastern Air Devices miniature mo- 
tors, tachometers and blowers for 
military and commercial airborne 
and ground applications. 

Mel Sales Ltd. 

Technology Instrument Corp. mag- 
netic slip clutch modules. 

Muirhead Instruments Ltd. 
Synchros and servo motors. 

PIC Design Corp. 

Precision instrument parts and com- 
ponents including a new line of pre- 
cision servo gear boxes. These boxes 


provide even and exact binary ratios 
from 2:1 to 625:1 and are stocked 
in light, medium and heavy duty 
models. Backlash, measured at the 
output shaft with the input shaft 
locked, is held to a maximum of 
30 minutes in all models. Maximum 
rated output torque ranges from 250 
oz-in. in the %-in. shaft series, to 
500 oz-in. in the %-in. shaft series. 
All units are available with slip 
clutch or anti-backlash gears, or a 
combination of both. Key No. 154. 
R-O-R Associates Ltd. 

Bourns accelerometers. 

Whittaker Electronics Ltd. 
Dynamic Gear Co. precision gears, 
differentials and clutches; Kool- 
tronic fans, blowers and cooling 
packages. 


Semiconductor 
devices 


Abbey Electronics Ltd. 

Tung-Sol transistors and diodes. 
Alpha Aracon Radio Co. Ltd. 
Transitron semiconductor devices. 
Brian Engineering Ltd. 
Electron Div., Control 
America silicon rectifiers, 
and Zeners. 

Canadian General Electric Co. .... 
Semiconductor products and demon- 
strations of semiconductor applica- 
tions: light dimmer, motor speed 
control, and transient voltage detec- 
tor. 


diodes 
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Canadian Motorola Electronics Co. 143 


Transistors, rectifiers and Zener di- 
odes, featuring a new high-voltage 
NPN silicon epitaxial mesa transis- 
tor, said to offer a 60% improvement 
in gain-bandwidth product over ex- 
isting units, due to the epitaxial 


growth process. The new type 2N- 
707A has a collector-base voltage 
rating of 70 volts and a power dis- 
sipation of | watt. It is intended for 
VHF oscillator and Class C ampli- 
fier applications. Capable of oscilla- 
ting at frequencies in excess of 600 
Mc, the 2N707A also features a 
low typical collector saturation vol- 
tage of 0.18 volts, and a collector 
capacitance of 4 pf. Key No. 155. 


Douglas Randall (Canada) Ltd. 442-446 


International Rectifier Corp. silicon 
and selenium rectifiers and diodes, 
including two new series of sub- 
miniature 250-mw glass Zener di- 
odes. These units cover the voltage 
range from 3.9 to 33 volts, provide 
very sharp Zener “knees,” and excel- 
lent voltage regulation over the 
temperature range from -55 to + 150 
C. Types 1N1313-1320 range from 
8.2 to 33 volts; types 1N1927-1937 
range from 3.9 to 27 volts. Both 
series are available in 5% and 10% 


voltage tolerances and have low 
temperature coefficients and imped- 
ance values. They are enclosed in 
rugged glass hermetically sealed 
packages. Key No. 156. 

General Inst.—F. W. Sickles 
Germanium transistors, subminia- 
ture and tunnel diodes; silicon trans- 
istors, subminiature and Zener di- 
odes; selenium and silicon power 
rectifiers; semiconductor circuit mod- 
ules. All General Instrument sili- 
con transistor production has now 
been changed over from mesa de- 
vices to planar epitaxials. These 
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units exhibit higher gain, lower col- 
lector capacitance, and minimized 
turn-off delay time with very low 
leakage current. A complete line of 
silicon planar epitaxials is available 

in TO-18 and TO-5 packages. Key 

No. 157. 

Honeywell Controls Ltd. 

Silicon power transistors. 

E. G. Lomas 

Microwave Associates computer di- 
odes. Pacific Semiconductors prod- 
ucts for VHF and UHF solid-state 
sources; transistors; Varicaps; com- 
puter diodes and transistors; micro- 
miniature semiconductors. 

Northern E'‘ectric Co. Ltd. 

Epitaxial transistor, planar transistor 
model. 

Philips Electronics Industries . 146, 150 
Wide range of germanium and sili- 

con semiconductors using alloy-dif- 
fusion techniques for communica- 
tions applications up to 250 Mc, and 

for industrial applications. 

R-O-R Associates Ltd. 258, 359 
Hughes Aircraft diodes, transistors, 
Zener diodes and rectifiers. 

A. C. Simmonds & Sons Ltd. 
P. R. Mallory silicon rectifiers. 
Syntron (Canada) Ltd. 
Canadian - made dou b |e - diffused 
junction silicon diodes and silicon 
rectifier assemblies ranging from 0.5 
to 400 amps., with peak inverse vol- 
tages from 50 to 1,500 volts. These 
are being introduced at the show. 


246, 250 


Also a complete range of selenium 
rectifier cells with individual cell 
reverse voltages up to 45 volts rms 
Photo shows a silicon rectifier com- 
pared a selenium stack of the same 
rating. Key No. 158. 

Telegraph Condenser Co. (Canada) 131 
Sprague transistors. 

Texas Instruments Inc. 

Germanium and silicon transistors; 
tunnel diodes; silicon diodes and 
rectifiers; Sensistors; infrared detec- 
tors; photo-voltaic and photo-resis- 
tive sensors. 

Transitron Electronic Corp. of Can. 
Wide range of semiconductor prod- 
ucts, including two additions to the 
line of micro-diodes; ceramic bases 
for the full line of intermediate 
power transistors; new epoxy recti- 
fiers; an epoxy version of micro- 
transistors; the addition of PNP 
micro-transistors; a new NPN logic 
transistor in a micro-package; and a 
series of certified voltage references. 
The introduction of an epoxy pack- 
age for micro-transistors reduces by 
half the height of these units. Key 
No. 159. 
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Sescece 


= Mercury 


:featuring a 


_ 
capsule, complete with 
escape rocket and its supporting 


structure, launched by Redstone. 


Special exhibits 


Two special exhibits will be 
sponsored by the Conference exec- 
utive committee. 

The Canadian Astronautical So- 
ciety, in co-operation with the U. S. 
National Aeronautical and Space 
Administration (NASA), has ar- 
ranged for a space science display 
Mercury capsule and 
other items of current interest. 

The CAS booth M-500 will be 
located on the mezzanine of the 
Automotive Building. 

The second special exhibit is 
symbolic of the vast changes being 
introduced by the application of 
solid state physics. A 1912 electric 
brougham automobile has _ been 
adapted to run on sunlight by Dr. 
Charles A. Escoffery of Interna- 
tional Rectifier Corp. 

A detachable panel containing 
10,640 solar cells, mounted on the 
roof, charges the car’s 72-volt bat- 
tery system at an optimum rate of 
more than 200 watts 


Panel on roof of International Rec- 
tifier sun-driven car contains more 


than 10,000 solar cells. 




















Exhibits 


Tubes 


Abbey Electronics Ltd. 
Tung-Sol tubes. 
Amalgamated Electric Corp. Ltd. 
G.E.C. radio tubes. 

Aviation Electric Ltd. 

Waterman Products cathode - ray 
tubes. 

Bayly Engineering Ltd. 

Du Mont photo-multiplier and cath- 
ode-ray tubes. 

Canadian General Electric Co. 
Industrial tubes. 

Canadian Marconi Co. 

Complete range of tubes, featuring 
the English Electric E-702 storage 
tube. When this new tube is used 
in a Remscope oscilloscope, a series 
of separate signals can be recorded 
and maintained for long periods. 


Each signal can be retained or re- 
jected individually as desired. A 
transient pulse can also be stored 
for detailed examination. The E-702 
can also be used for the storage of 
half-tone information. Key No. 160. 
Etelco Canada Ltd. 

Electronic counter tubes. 

E. G. Lomas 

Microwave Associates magnetrons 
and TR tubes. 

Modular Electronics Ltd. 
Guardian receiving tubes. 
Philips Electronics Industries 
Complete range of tubes, including 
the following types: microwave; 
electronic optical devices; quick- 
heating double tetrodes; single-side 
band; cold cathode: counter; special 
quality; phototubes; cadmium sul- 
phide cells; radiation tubes; audio, 
RF, VHF and UHF receiving; high 
efficiency horizontal and vertical 


142, 241 


146, 150 


deflection; monopanel and_ twin- 
panel picture tubes. 

R-O-R Associates Ltd. 

Bomac, Hughes and Varian micro- 
wave tubes; Hughes storage cathode- 
ray tubes. 

Radionics Ltd. 

Huggins Labs. traveling wave tubes 
and backward wave oscillators. 


Wire, cable, sleeving, 
wire markers 


Abbey Electronics Ltd. 

Alpha Wire Corp. wire, shrinkable 
tubing, retractile cords, and sleev- 
ing. 

Andrew Antenna Corp. Ltd. 

Heliax flexible air dielectric cables; 
rigid coaxial transmission lines. 
Aviation Electric Ltd. 

Microdot coaxial cables 

Belden Manufacturing Co. 

Display will feature a new 
tronic wire and cable catalogue con- 
taining 4,000 items. Some of the 
new products to be shown are: neo- 
prene and vinyl retractile (coiled) 
microphone cables and_ telephone 
cords; miniature microphone cables; 
intercom cables; telephone cables 
with conductors in triplets; RG/U 
cables; and a complete line of Mil 
Spec hook-up wire. Catalogue—Key 
No. 161. 

Boston Insulated Wire & Cable 
Wide range of cables and wire, in- 
cluding the following types: televi- 
sion camera cables; precision co- 
axial cables; audio and microphone 
cables; special non-magnetic tow 
cables for commercial and military 
aeronautical and underwater appli- 
cations; neoprene jacketed, plastic or 
rubber insulated multi - conductor 
control cables; corona-resistant high 
voltage lead wires for up to 250 deg 


PIPPI 


C operation; electronic lead and 
hook-up wires with various insula- 
tion materials. Products are avail- 
able to meet a wide range of Mil 
Specs. 

A new product to be featured is 
television camera control cable, with 
and without RF circuits, now made 
in Canada. Previously imported, 
these cables are available with vinyl, 
soft rubber or neoprene jackets for 
use in conduit, studio or mobile 
unit applications. Cables may be 
purchased in specific lengths, with 
or without Canadian-made connec- 
tors. Key No. 162. 

Hellerman Canada Ltd. 

Cable markers and binding devices; 
PVC and neoprene sleeving: wiring 
tools. 

Northern Electric Co. Ltd. 

Coaxial cables. 

Northern Industrial Products 
Westline Products wire and code 
markers, including the new self- 
laminating Write-On wire markers. 


These are used where small quanti- 
ties of markers with many different 
legends are required. When applied 
around the wire, the remaining pro- 
tective clear portion wraps around 
itself, laminating permanently over 
the written code. Key No. 163. 
Telegraph Condenser Co. (Canada) 
Sprague high temperature magnet 
wire. 

Whittaker Electronics Ltd. 
Gudebrod Bros. lacing tapes. 


Pian now to attend the Conference 


Controls and Instrumentation 


Controls, detectors, 
indicators, 
transducers 


Bach-Simpson Ltd. 
Controller-indicators. 

Beechey Enterprises 

Research Inc. temperature trans- 
ducers and controllers. 


90 


Brown Boveri ‘Canada) Ltd. 
Thyralux dimmer units; industrial 
and medical betatrons. 

Brian Engineering Ltd. 

Avien temperature indicators; U. S. 
Gauge pressure indicators. 

CTS of Canada Ltd. 

Photoelectric lighting controls. 
Canadian Applied Research 
Aircraft ice detector. 

Canadian Westinghouse Co. Ltd. 


CANADIAN 


Linatrol line-tracer equipment. 
Conway Electronic Enterprises ... . 
W. G. Pye automatic titrators and 
industrial ph instrumentation. 

A. Deskin Sales Corp. 

Rowan counters. 


131 


576 


Douglas Randall (Canada) Ltd. 442-446 


Electronic Switchgear industrial 
electronic controls and instruments; 
Fenwal thermistors and _ probes; 
Pickard & Burns Raloc time and 
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frequency systems, and temperature 
monitoring systems; Schaevitz pres- 
sure transducers, differential trans- 
formers and accessories; Wayne 
George digitizers and shaft position 
indicators. 


George Kelk Ltd. 

New Model 541 shaft position coder 
—an analog-to-digital converter that 
represents the rotational position of 
a shaft in turns by digital elec- 
trical outputs. The output circuit 


Temperature controller, resistance 
thermometer, thermocouple in glass, 
photo-electric devices. New product 
to be featured is the Model 804 
improved oil bath for testing kine- 
matic viscosity. This constant tem- 


consists of four decades of ten cir- perature bath is designed to meet 
cuits each: any number from 0000 the requirements of ASTM. test 
D445-60 which specifies that the 
temperature is held within +0.05 F 
and that variation over the length of 
the viscosimeter is less than +0.02 
F. Range is from 80 to 300 deg. F 
Key No. 165 

Probescope Co., Inc. oe 
Precision industrial instruments 
RCA Victor Co. Ltd. baat 
Alpha particle monitors; demon- 
stration of alpha particle detectors: 
transistor preamplifier for use with 
P-N silicon junction detectors 


Elder Electronics 
Post Electronic Products industrial 
counting, measuring and tabulating to 9999 can thus be represented. 


The instrument is designed for re- 
liable operation in severe environ R-O-R Associates Ltd. ....... 258, 
ments, solid-state circuits and plug- Bourns accelerometers, pressure and 
in printed circuit boards being used angular position transducers; Bald 
throughout. Key No. 164 win-Lima-Hamilton resistance strain 
Litton Systems (Canada) Ltd. gauges, miniature thermocouples, 
Deci-Line digital readout devices Strain indicators and recorders, load 
B. H. McGregor and pressure cells, torque pick-ups 
Daytronic differential transformers and meters, weighing systems; Ber- 
and LVDT indicators; Dynisco keley digital indicating and control 
equipment; Rustrak industrial in- strain gauge pressure pick-ups; Le systems; Bruel & Kjaer strain and 
struments. bow torque and welder calibration vibration measuring devices 
Electromechanical Products transducers: Massa accelerometers Radionics Ltd. a 
B & F strain gauge instrumenta- and ultrasonic transducers Flow Corp. hot-wire anemometers 
tion; Kistler quartz crystal trans- Philips Electronics Industries . 146, and probes 
ducers. Preset counters. Tele-Radio Systems Ltd. - 
Electronic Research & Dev. Co. Philips Electronics Industries ..... 5 Radar Measurements Corp. Model 
Electro-Tech Labs. seismic and oth- Haydon timers. 2001 Magnatestor for checking mag- 
er geophysical apparatus. Polytronics Co. CEP PORE netic ink printing on cheques, etc 
General Radio Co. Key No. 166 
Demonstration of stroboscopic tech- Ward Leonard of Canada Ltd. 
niques in which a Strobotac will be Dimmers and other variable resis- 
flashed by a drop of liquid passing a tance controls 
photocell. The set-up involves a Willer Engrg. & Sales Co. can 
time-delay circuit between the Acromag magnetic amplifiers and 
photocell and the Strobotac so that frequency detectors 
the triggering pulse can be delayed Yokogawa Electric Works, Inc. 
by any desired fraction of the total Portable electric tachometer 
time of flight of the drop. Drops 
can thus be seen apparently station- 
ary at any point from the photocell 
to the plate on which the drop 
lands. Photos show the falling drop 
as it hits the plate and the typical 
crown formation that is produced an 
instant later. 
Glendon Inst. Co. 467, 469, W-18 Beechey Enterprises ..... 158 
Chrono-Log Corp. digital clocks and . Conrad test chambers; 
counters. ; HD 5 ; Dickie vibration measuring equip- 
John Herring & Co. Ltd. ......... 164 ; . ment: Vibrosonics ultrasonic probe 
H-B_ meteorological thermometers: : and HF vibration exciter 
Telex/Aemco timers and_ time . . General Radio Co. ... jens me 
switches; Ripley electronic light con- ‘ ; Sound level meter, vibration meter, 
trols. : = and vibration analyzer 
M. J. Howard & Co. Ltd. ......... E-4 ‘ 7 Glendon Inst. Co. 467, 469, W-18 
IMC Magnetics digital counters: Delta Design low temperature 
Waters torque measuring devices. chamber 


Environmental 
test equipment 
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er 530, 532 
Tenney Engineering cabinets. 

R-O-R Associates Ltd. ....... 258, 359 
Bruel & Kjaer strain and vibration 
measuring devices. 


Meters, panel 
and portable 


Bach-Simpson Ltd. .......... 130, 229 
Panel meters and accessories. 
Canadian General Electric Co. .... 
Panel meters. 

Conway Electronic Enterprises .... 
Portable wattmeters and other me- 
ters. 

Daystrom Ltd. 

Panel and portable meters including 
meter type relays. 

A. Deskin Sales Corp. ........... 269 
Rowan Controller meters. 

Douglas Randall (Canada) Ltd. 442-446 
Beede panel meters. 
Electromechanical Products 
Metronix panel mounted vtvm’s. 
Helipot Div. Beckman Instruments . 
Panel meters including expanded 
scale models. 

Honeywell Controls Ltd. ......... 351 
New iron vane type ac voltmeters, 
ammeters and milliammeters. Case 
styles of the new ac meters are 
matched to the existing Honeywell 


352 


576 


243 
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henttitny, 
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ACVOLTS 


one 


line of dc meters in both the Medal- 

ist and standard versions. Ranges 
are: 1 to 800 volts, 1 to 800 amps, 
and 10 to 800 ma. Key No. 167. 

A. C. Simmonds & Sons Ltd. . 246, 250 
Sterling Mfg. pocket and panel me- 
ters. 

Stark Electronic Sales Co. ........ 
Panel and portable meters. 
Whittaker Electronics Ltd. ... 
Industrial Test Eqpt. Co. phase me- 
ters; Intl. Instruments subminiature 
and control meters, edgewise indi- 
cators. 

Yokogawa Electric Works, Inc. ... 
Portable standard instruments in- 
cluding dc moving coil, ac rectifier 
and moving iron, and HF thermo- 
couple types. These instruments are 
being introduced at the show. The 
range includes the Model SPF mov- 
ing vane ac voltmeters and amme- 
ters which conform with the 0.5% 


237 


235 


92 


Portable Specification ASA C39. 
1955. Key No. 168. 


Microwave test 
equipment 


Bayly Engineering Ltd. ...... 247, 249 
De Mornay Bonardi test equipment. 
Beechey Enterprises 

Waveline test equipment. 

2! Sarre 530, 532 
Polarad test equipment including 
new transistorized spectrum analyz- 

ers and receivers. 

Probescope Co., Inc. 

Spectrum analyzer. 

Radionics Ltd. 

FXR test equipment; Wiltron micro- 
wave phase meter. 


Recorders 
and recording 
accessories 


Alpha Aracon Radio Co. Ltd. ..... 
Triton magnetic tape. 
Alfax Paper & Engrg. Co. Inc. .... 
Electrosensitive and instant graphic 
recording papers for writing speeds 
up to 1,400 in./sec. Alden auto- 
matic flat copy scanner and high- 
speed helix recorders. 
Ampex of Canada Ltd. .......... 
Complete line of analog and digital 
recorders, including three new items: 
video-loop recorder; general purpose 
recorder; and the FR-100C, fourth 
generation of the 100 series of which 
over 2,500 are now in use. The new 
FR-100C features all solid-state elec- 
tronics and is capable of direct, 
FM, PDM or PCM (serial and paral- 
lel) recording and reproduction, up 
to 300 kc. Key No. 169. 

A prototype of the VR-1000 heli- 
cal scan CCTV recorder will also 
be shown. 


CANADIAN ELECTRONICS 


Astral Electric Co. 

New Ficord pocket dictating equip- 
ment. 

Bach-Simpson Ltd. .......... 

New digital readout recorder. 
signed to record any function which, 
with the use of a suitable trans- 
ducer, can be displayed on a panel 
meter, it operates by sampling the 
function value at preset intervals 
(from 1 sec to 20 min). Counter 
readings record the number of times 


the value has fallen in each of five 
or ten subdivisions of the function’s 
range. With a sampling rate com- 
patible with the rate of change of 
the function, these readings, multi- 
plied by the sampling interval, yield 
the total time that the value of the 
function fell within each value 
group. Key No. 170. 

Canadian Applied Research 
Airborne profile recorder and auto- 
matic tri-film processor. 

Allan Crawford Associates Ltd. ... 
Electronic Associates x-y plotter. 
Douglas Randall (Canada) Ltd. 442-446 
Shepherd magnetic tape transports 
and memory drums. 
E.M.L.-Cossor Electronics Ltd. 
Professional tape recorders, 
and audio tape. 

Elder Electronics 

Rustrak strip chart recorders. 


(Continued on page 101) 
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John Vrooman (1) and Joe Bradley, armed with catalogues and rosters, are organizing a new group of electronics PAs. 


PAs form group to keep up with trends 


MELBA WOELFLE, CORRESPONDENT 


Electronics purchasing agents in the Ottawa Valley 
have formed an organization for the exchange of 
information on technical developments and pur- 
chasing practices. Members will also form a 
components pool to help meet each other's emer- 
gency needs. The new group could serve as a 
model for PAs in other areas. 


Electronic technology is advancing so rapidly that pur- 
chasing agents are finding it difficult to keep abreast of 
developments, even to the extent of keeping track of names 
for new devices, says Joe Bradley, PA for the National 
Research Council. 

“We must act quickly before the situation becomes 
hopeless. 

Bradley is doing just that. 

He and John Vrooman, PA for Northern Radio Mfg. Co. 
Ltd., Ottawa, are setting up an organization among Ottawa 
Valley PAs who buy electronic components. An explora- 
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tory meeting was held in March to gauge the reaction of 
other PAs to the idea. Its reception was so enthusiastic 
that the first meeting of the new organization was planned 
for September 21 and Bradley and Vrooman are now hard 
at work setting up a program for the fall and winter. 


Dual-purpose program 

The organization will have a dual purpose: to pool 
information and resources. 

The information program has three main facets: 

1. Setting up a catalogue of standard nomenclature. 

2. Sharing knowledge of sources of supply, dependable 
suppliers, standard packaging and the best methods of 
keeping up with developments. 

3. Discussion of efficient techniques in buying elec- 
tronic components, and in the field of purchasing gener- 
ally. 

Plans for pooling resources include the setting up of an 
inventory sheet for commonly used electronic components. 
Opposite each component will be listed the member com- 
panies that stock it. All members will have copies. 


Area has own problems 


The development of an Electronics Purchasing Agents 
group stems in part from the particular problems of the 
(Continued on page 99) 
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Fig. 1. 


Basic phase-locked oscillator circuit. 


Phase-locked oscillator circuit divides 
mean period of input signal 


P. G. HODGSON 


A phase-locked oscillator is described which will 
track a slowly varying frequency from 8.4 kc to 
11.6 ke, rapid variations being averaged by an 
integrator in the control loop. The locked oscillator 
also divides the mean period of the input signal 
by a factor of ten. 


A problem which arose in an analogue-to-digital con- 
verter was to divide, or interpolate, the period of a vary- 
ing frequency by a factor of ten, As it was required to 
follow only a slow change in frequency and to average 
more rapid changes, a frequency multiplier could not be 
used. The problem was solved by controlling the frequency 
of an oscillator with a phase-locked loop containing an 
integrator. 

The time period, over which a phase-locked circuit 
(see Fig. 1) will integrate changes in the input signal, is 
determined by an integrator in the form of a low-pass 
filter in the loop. The cut-off frequency of this filter is 
chosen to attenuate any control voltage generated by rapid 
signal variations, thus averaging the unwanted rapid 
changes and allowing the oscillator to follow only slower 
changes. 

In most applications the integrating time is a compro- 
mise, since the two rates of change of frequency are seldom 
sharply defined. 

A frequency divider in the feedback of a phase-locked 
loop provides interpolation on the signal frequency when 
the loop is locked. 

Phase-locked oscillators have been found useful in a 


*Radio & Electrical Engineering Division, National Re- 
search Council, Ottawa. 
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number of applications, particularly in the synchronization 
of color television receivers! and as active filters?. Their 
operation is similar to that of the servo-mechanism in which 
the output is compared to the input and a voltage pro- 
portional to the difference is used to correct the output. In 
servo systems some residual error is always present. In the 
case of a phase-locked loop the input and output frequen- 
cies can be exact multiples since the steady-state error is 
one of phase, not frequency. As in the servo, the loop 
transfer function determines the stability and response of 
the system?. 

Circuit operation 

As shown in Fig. 2, the frequency of the oscillator (Q1) 
is controlled by a voltage sensitive capacitor in its tuned 
circuit. A d-c bias is provided by RVI to adjust the fre- 
quency of oscillation to 100 ke in the absence of a control 
voltage. 

A buffer stage (Q2) provides an output of | volt rms 
into 2.7K and also drives the frequency-dividing feedback 
loop. This loop contains a bistable stage (Q3 and Q4) and 
a monostable stage (Q5 and Q6), the latter dividing by 5 
with RV2_ suitably adjusted, resulting in a frequency 
of 10 ke at a buffer amplifier (Q7). The output of Q7 
is filtered by Lz, Co» and Ces before being fed to the phase 
comparator (TRI, D1). 

The signal to be tracked is filtered by Li, Ce and Cs, 
and the resulting sine wave of centre frequency 10 kc is 
also fed to the phase comparator. The signal and feedback 
frequencies are filtered to prevent harmonics in the phase 
comparator causing an incorrect control voltage. 

The waveform from the transformer is rectified by DI 
and amplified by Q8. 

A low-pass filter consisting of Cs, Re and R; attenuates 
the signal and higher frequencies, leaving a d-c voltage and 
a varying voltage due to phase difference. The cut-off 
frequency of this filter is selected to attenuate control sig- 
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Fig. 2. Schematic diagram of phase-locked oscillator. 
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nals caused by ‘rapid signal frequency changes and to pass 
only the control voltage due to signal drift. In the equip- 
ment for which this oscillator was designed it was neces- 
sary to average a rate of change as high as 2 ke and follow 
a signal drift of 200 cps, the control voltage caused by the 
latter being applied to the voltage sensitive capacitor to 
adjust the frequency of the oscillator. 
Performance 

A desirable feature of a phase-locked oscillator in this 
application is a wide range of frequency over which it will 
track. This is 3.3 ke with the circuit described. The fre- 
quency range over which the circuit will pull into a locked 
condition is 2.7 ke. 

While this oscillator was designed to interpolate by 
ten, simple modifications to the feedback loop would give 
division by other factors. 
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How phase-locking compares with 
automatic frequency control 


The concepts of automatic frequency control and 
the phase-lock principle, as applied to oscillators, 
may be illustrated as follows: 

Two turntables or radar antennas are required 
to have the same rate of rotation or frequency. To 
achieve this it is only necessary to count the time 
for a fixed number of revolutions of each device, 
and to adjust the speed of the one under control 
according to whether the count was high or low, and 
to continuously repeat this process. This is automatic 
frequency control (AFC). 


PEPPY 


In phase-locking, the relative angular position is 
noted and correction made to keep it constant. 
Usually this relative position is noted over some 
number of revolutions and the average position cal- 
culated. Corrections are then made to bring this to 
the original value. 

In this case the frequency does not vary signifi- 
cantly between the two rotating devices. In the case 
of AFC it is necessary to have an error in frequency, 
in order to know what adjustment to make. 
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Patent news 





Scientists in government agencies such as the Nationa! 


Research Council and the Defence Research Board fre- 
quently invent circuits or devices having commercial 
application. In such cases, patents are taken out and 
made available in industry. Persons interested in ob- 
taining licenses should contact Canadian Patents and 
Development Ltd., 100 Sussex Street, Ottawa 2, Ontario. 


Ultra high frequency 
coaxial line amplifier 


Case No. 2689 


Inventors: Dr. T. S. Hartz and W. S. Cook 


This amplifier was developed at the Defence Research 
Board Radio Physics Laboratory. It was used for radio 
astronomy as part of a solar radio noise receiver. The in- 
vention is patented in Canada and the United Kingdom. 


This invention relates to amplifiers for use particularly 
in the ultrahigh frequency region (300—3,000 Mc). 

The input stage of a UHF receiver is usually the mixer, 
which suffers from a low signal-to-noise ratio. The use of 
a radio frequency amplifier before the mixing stage is 
desirable because this would improve the ratio of signal to 
noise, but serious difficulties are encountered when ampli- 
fying signals in this frequency range. 

Conventional types of RF amplifiers normally 
ployed at lower frequencies, such as the broadcast band, 
cannot be used in the URF region because of their 
tendency to oscillate due to positive feedback from the 
output to the input of the amplifier. This difficulty can 
be overcome by shielding the input from the output stage, 
as is done in grounded-grid amplifiers. The more complete 
this shielding, the more stable the amplifier will be. 

Existing amplifiers designed for use in the UHF region 
usually employ tuned cavities as circuit components with a 
grounded shield between the cathode and anode cavities. 
The grids of these amplifiers may form part of this shield. 
Energy is introduced into the cathode cavity and is 
removed from the anode cavity by a coupling device such 
as a small probe, loop, or iris. These coupling devices are 
connected to transmission lines which serve as transfer 
elements between an amplifier and succeeding and pre- 
ceding stages. The frequency range over which cavity 
resonators can be tuned is quite limited and a considerable 
amount of machining to close tolerances is required in the 
construction of the cavities. In addition cavities designed 
to oscillate at a few hundred megacycles are quite large. 

More recently a technique has been developed of using 
the transmission lines, which serve as transfer elements, as 
circuit components. This technique avoids the difficulties 
encountered in constructing cavity-type amplifiers but pro- 
duces an amplifier that has a tendency to be unstable due 
to small amounts of positive feedback in the tube leads. 

This invention, however, provides a very stable ampli- 
fier in which a vacuum tube is mounted as an integral part 
of a coaxial transmission line, and in which coaxial trans- 
mission lines are used both as transfer elements between 
stages and as circuit components. 

If desired variable length coaxial stubs may be con- 


em- 
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Cross-section of amplifier; photograph of 
with line stretcher and adjustable stub. 


Pig. I. 
amplifier 


Mitt iit it tity 


nected to either or both of the input and output transmis- 
sion lines: The frequency at which the circuits will resonate 
can then be adjusted by changing the length of the stubs, as 
is well known in transmission line theory. Alternatively, 
input and output may be “line stretcher” transmission lines 
which are tuned by adjusting their lengths. 

Fig. | shows a section of one embodiment of the inven- 
tion consisting of a grounded-grid triode, with a planar 
grid, mounted within a separate length of coaxial transmis- 
sion line terminated in standard end connectors. Standard 
50 ohms, or other impedance, transmission lines, and 
coaxial stubs which are readily available on the open mar- 
ket, may be attached to the connectors to serve as circuit 
components and transfer elements. 

A coaxial transmission line containing an amplifier tube 
as illustrated in fig. | may be used as a single stage ampli- 
fier or be connected in series through coaxial lines to sev- 
eral additional stages of amplification. In either case, all 
of the transmission lines may be conventional and the use 
of expensive cavity resonators is avoided. 

Transmission line amplifiers of this type may have a 
tuning. range of approximately 20 to 1, and are extremely 
stable due to the high degree of shielding between the 
cathode and plate circuits of each stage. The lower fre- 
quency limit is reached when the coaxial lines become too 
bulky for convenient use, the upper limit when the induc- 
tors used as filament and plate chokes begin to act as 
capacitors. 

Amplifiers of this type may be used over the entire 
UHF band and the band width can be varied to suit indi- 
vidual requirements, END 
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Tan-0-Mite® Series TS 
Capacitors Meet All 
Requirements of 


CHAR. “C” 
MIL-C-3965B 

















BASIC STOCK 
MIL VALUES 





boc Case MIL 
Mfd | Rated Volts | Size | Designation 





30 Tl | CL44CB300SP3 
140 T2 | CL44CB141SP3 
330 T3 | CL44CB331SP3 

25 Tl | CL44CC250SP3 

20 Tl | CL44CD200SP3 
100 T2 | CL44CD101SP3 
250 T3 | CL44CD251SP3 


Ohmite can supply all three sizes of “hat shape”’ capacitors for use in equip- 15 Tl | CL44CE150SP3 


ment requiring MIL-C-3965B units. The 29 basic stock values as listed at 70 T2 | CL44CE700SP3 
170 T3 | CL44CE171SP3 


right are the uninsulated type, CL44, with an “‘S” tolerance of —15 +20%.* 

2 ; i ‘ ni 10 Tl | CL44CG100SP3 
They are available also from stock as insulated units, CL45, with plastic 8 Tl | CL44CHO8OSP3 
sleeves. A “T” tolerance of —15+50% can be supplied on both types. 40 T2 | CL44CH400SP3 


Standard tolerance ““K,” + 10%, is offered on commercial units. Special 100 T3 | CL44CH101SP3 
5 Tl | CL44CJO50SP3 


closer tolerances also furnished. 
Ohmite manufactures a big, full line of tantalum slug, foil, and wire 4 = pte oh 
capacitors for all pertinent MIL specifications as well as commercial appli- 4 Tl | CL44CKO40SP3 


cations. Complete details are covered in Bulletins 148, 152, and 159. Why 20 T2 | CL44CK200SP3 
not write for a set now? 50 T3 | CL44CK500SP3 
3.5 Tl | CL44CL3R5SP3 

15 T2 | CL44CL150SP3 
40 T3 | CL44CL400SP3 
OHMITE MANUFACTURING COMPANY 2.5 Tl | CL44CN2R5SP3 
3623 Howard Street, Skokie, Illinois T2 | CL44CN110SP3 
T3 | CL44CN300SP3 

Tl | CL44CP1R7SP3 
T2 | CL44CP090SP3 
T3 | CL44CP250SP3 


OHMITE 











MMOND SONS, LTD., 
Cc. M. ROBINSON & COMPANY, 1550 Erin Street, Winnipeg 3, M 
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Ungar 
ENTHOVEN 


uperp 


ACTIVATED ROSIN CORED SOLDER 


Enthoven Superspeed Solder is designed especially for speedy 
and easy soldering. The truly remarkable core cross-section 
is coupled with highest quality metals (no adulterant addi- 
tives.) 


WEW. . . A revolutionary cored solder for 
ALUMINUM. Completely effective with an 
ordinary hand-soldering iron. 


OTHER ENTHOVEN PRODUCTS: 
Solid solders, standard and special pre-forms, washers, rings 
and pellets. Fluxes of all kinds, 





ADD QUALITY AT LOW COST 
TO YOUR TV AND HI-FI 


PRODUCTION LINE 


R. & A. Loudspeakers are manufactured by a precision technique 
which ensures a high standard of reliability in the finished speaker. 
* “Buzzes"’ and ‘‘rattles'' are weeded out * External magnetic field 
is eliminated * Ensures accuracy of alignment * Dust proof * 
Thirteen models — a range for every requirement. 


99% OF R. & A. LOUDSPEAKERS GO INTO COMMERCIALLY 
BUILT RADIO AND TELEVISION SETS. 


USED BY CANADA'S LEADING 
ORIGINAL EQUIPMENT MANUFACTURER 





the versatile 


SRP ERTL ED 


SOLDERING IRON 


the most revolutionary 
soldering iron 
ever invented. 


Only Ungar Electric Tools could have 
produced this revolutionary new solder- 
ing iron! More than a decade ago, 
Ungar research developed the first low 
wattage, high temperature pencil type 
iron giving industry lower operating cost! 
This same forward thinking then pio- 
neered interchangeability of components 


for maximum operational economy. 


In the slim, functionally-designed 
PERMA-COOL IMPERIAL handle, Ungar 
introduces a completely new heat sink 
principle. A double cushion of air, com- 
bined with five heat transition surfaces, 
evenly dissipates heat, keeping the 
handle cool and comfortable at body 


temperature all day long. 


* Interchangeable Cord Sets 
* Long-life Heat Cartridges 
* 42 Interchangeable Tips 


Write for details — ELECTRONICS DIVISION 


O F CANADA 
SCARBOROUGH, 


16 on Readers’ Service Card 
CANADIAN ELECTRONICS ENGINEERING 


Fy ELDON 


44 DANFORTH ROAD, 
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PAs form group—continued 


companies and agencies in the Ottawa Valley who use 
electronic components. 

There are very few sources of supply in the area and, 
in an emergency, there isn’t time to send to Montreal or 
Toronto for, say, one filter or one capacitor. 


This problem was aggravated for Vrooman when his 


company switched to the production of transistorized com- 
munication equipment a year ago, and he decided to do 
something about it. 

In March of this year he convened a separate meeting 
of some of the members of the Ottawa Valley Purchasing 
Agents Association who buy electronic components. Eight 
organizations were represented: Atomic Energy of Canada 
Ltd., Canadian Comstock Co. Ltd., Canadian General Elec- 
tric Co. Ltd., Computing Devices of Canada Ltd., the 
Department of Mines and Technical Surveys, Electric 
Reduction Co. of Canada Ltd., Electronic Materials Inter- 
national Ltd., the National Research Council, and North- 
ern Radio Mfg. Co. Ltd. 

Representatives expressed enthusiasm for Vrooman’s 
idea of an electronics pool, and the need for a dual-purpose 
operation was broached. To the industrial purchasing 
agents this would mean an inventory of components from 
which they could locate emergency supplies in a hurry, but 
to government agents, who are prevented by Treasury 
Board regulations from lending and borrowing, it would 
mean a pool of electronics knowledge. 

So now an electronics PA group is being set up to serve 
both purposes, with Bradley representing government 
departments, and Vrooman representing industry. 


Planning for the future 


All organizations in the Ottawa Valley that use elec- 
tronic components are invited to send their purchasing 
agents to the group meetings. Estimated potential mem- 
bership is about 20. 

The first meeting will be devoted to finding out the 
requirements of each organization and how future meet- 
ings can be planned to cater to them. 

Bradley and Vrooman hope that the idea will spread to 
other PA groups across Canada so that all can make maxi- 
mum contribution to electronics progress. 

The major problem is nomenclature, says Bradley. 

Pointing to the number of radio parts loosely termed 
“rigging” or “findings,” Bradley claims the same thing is 
happening to other electronic components. “I have seen 
as many as six index cards describing one item, each under 
a different name.” He cites the use of “condenser” and 
“capacitor” as an example. “Computer engineers have 
already started this standardization process,” he points out, 
“and we want to help the movement along.” 


Ideally located 


For disseminating electronics information, Bradley and 
Vrooman find that their Ottawa location puts them right 
on the doorstep of a world-wide fund of knowledge the 
foreign embassies. Both give special credit to the Soviet 
and Japanese embassies for co-operative attitudes. 

They feel that electronics PAs can help each other and 
themselves by establishing standard practices of ordering, 
which must be very specific, and handling of broken ship- 
ments, etc. They also wish to promote standard packag- 
ing, which can reduce the total cost of an order as much 
as eight percent. 

The two organizers admit they have taken on a big job, 
but they think the dividends will be just as big. END 
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PHILIPS 
NON- 
LINEAR 
RESISTORS 


..engineered to the highest professional 
standards by the world’s most experienced 
manufacturer of precision electronic 
products! 


Applications for puitips Voltage-Dependent 
Resistors include voltage stabilization for filament 
control and relay contact Resistance 


variable 


protection 


(Varistors) 
os 


ree NTC 
(Thermistors) 

TYPE L D R 
4; 


Sein, 


is predictably decreases as voltage 


increases, rises as voltage drops off 


Since their resistance drops in direct relation to 
Negative Temperature 
rod, bead and vacuum 


temperature 


Coefficient resistors (disc 


increase 


sealed) by PHILIPS are key components in precision 
temperature measurement and control circuits 
Applications range from micro-meteorology to 


central heating, from medical research to radio 


and television 


The small cadmium sulphide cell in the PHILIPS 
Light 
with any increase in light intensity 
and available in a practical price range 
PHILIPS resistors are ideal for low-cost items like 


decreases resistance 
Dependable 


Dependent Resistor 
these 


flashers and relays 


Through long experience in their development and 


manufacture, PHILIPS can produce non-linear resistors that 
are, batch to batch, the most dependable you can buy. 


For more detailed information and application data on the 
widest range of non-linear resistors — all immediately 
available from Canadian stocks—write on your letterhead to: 


HILIPS 


PHILIPS ELECTRONICS INDUSTRIES LTD. 


Tube, Semiconductor & Component Dept 


116 VANDERHOOF AVE., TORONTO 17, CANADA 


PHILIPS 
<a 
Ww? 


6102 
For further information mark No. 87 on Readers’ Service Card 
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PHILIPS” 


preferred quality range 
ALLOY DIFFUSED for 100 kes. to 250 Mes. a 


TRANSISTORS —_ mass production prices! 


In the two years since their introduction into Canada by Philips 
alloy diffused transistors have earned broad and enthusiastic 
acceptance by Canadian equipment manufacturers. Through 
strict control of important device parameters, the alloy diffusion 
process produces the advantages of high input impedance, high 
output impedance, very low feedback capacitance and low 
noise, resulting in high overall gain without neutralizing, and 


narrow spread in transistor performance. 


NOW PHILIPS OFFERS A PREFERRED RANGE OF ALLOY DIFFUSE 
TRANSISTORS FOR ALL APPLICATIONS FROM 100 kes. TO 250 Mc 


These were the forerunners: 


THE PHILIPS ALLOY Type Vee. Ie Dissipation IeBo Noise Factor Power Gain Applicati 
14db at 100Mc R.F.Ampli 


. AFll 80 1.2 100M 
DIFFUSED TECHNIQUE: 4 20V 10mA mW vA 8db at c a ci 


The Alloy Diffused Transistor is built up on a iiesieiitiite 100Mc. 
wafer of P-type germanium. To decrease the AFII5 20V 1.2pA 3db at 10Mc 23db* at 20Mc —«#R-F.Ampli 
resistance between the emitter and base pellets up to 27M 
and therefore the base resistance, a pre-diffusion and conve 
process is used which gives a controlled depth up to 100 
of N-type material on the surface of the wafer. 2 3db at 10.7 Mc 25db at 10.7 Mc R.F.Ampli 
Two metal pellets, B for the base, and E for the up to 16 
emitter are placed together on one side of the and 10.7 
wafer. Pellet B contains only N-type impurities, 1.F.Ampli 
while pellet E contains both N and P types. AF117 20V 10mA 80mW 1.2pA 1.5db at 1Mc 42db at .45Mc R.F. and 
When this assembly is heated to an appro- Amplifier 
priate temperature in a gaseous atmosphere, — 
germanium dissolves ." the metal pellets until These new transistors are now available: receivers 
saturation is reached. The impurities in pellets 4 . 
B and E diffuse into the germanium wafer AF102 25V 10mA 80mW 2uA 6db at 200Mc 13db at 200Mc sadn 
beyond the depth of the pre-diffused layer. 260Mc. 
Sate cane Sanaa St SUES Serene Vety AFII8 50V.  30mA_— (with cooling = SA fi =175Mc Coe 13yyF. Medium 
slowly and. penetrate only a negligible distance fin) 250mW power Vid 
into the wafer. The N-type impurities in both Amplifier 
pellets B and E have a high rate of diffusion and 6db Maximum 
penetrate further into the wafer to form an AFZ11 12V 10mA 80mW 4pA at 100Mc 10db at 100Mc Low nois 
N-type layer. R.F.Ampl 
for 100M¢ 


Basic components of Alloy Diffused H i i i i ; 
snadider bolase tention These alloy diffused types for special professional applications are now 
N-type prediffveed layer coming available: 

ASZ21_—_— Ultra high speed switching transistor. Average total switching time 0.13 u Sec. 


Pellet with N Pellet with N-type ASZ23_ Specially manufactured avalance transistor for very high speed pulse work. Typ 
and P-type impurities to form output pulse of 1 mu sec. 


impurities to form ohmic contact with 
emitter and base N-loyer bose ATZ10— P-N-P-N Switch. Suitable for ring counters up to 30kc or as a speech contact in teleph 


exchanges. 


AUY10 High frequency, high power alloy diffused transistor. Veg 75, lc 750 mA and mini 
cut-off frequency 60Mc. For use as R.F. power amplifier or as a high speed core dri 


For more detailed information and application data, write . 
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Collector material P-type germanium 
a 
VY 


PHILIPS ELECTRONICS INDUSTRIES LTD. 
Tube, Semiconductor and Component Dept. 
116 VANDERHOOF AVE. « TORONTO 17 + CANADA 
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BE SURE TO 


| Sona~Graph 


THE PHILIPS 


BOOTH 
146 - 150 


AT THE 


CONVENTION 


We will be featuring 


e Transmitting Tubes—Quick Heat- 


ing and S.S.B. Series 
Electron Optical Devices 
Microwave Devices 
Photo Conductive Cells 
Circuit Blocks 

Preset Counters 

Ferrites 

Non-linear Resistors 
Capacitors 

Speakers 


Germanium and Silicon Alloy 
Diffused Semiconductors 


Wide range of Receiving and 
Picture Tubes 











PHILIPS 


PHILIPS ELECTRONICS INDUSTRIES LTD. 


Tube, Semiconductor & Component Dept. 


116 VANDERHOOF AVE., TORONTO 17, CANADA 
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| Du Mont oscilloscopes; 
| high voltage test equipment, audio 
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SOD MED OM. cc cccsccasence 
Graphic recorder and digital-to-ana- 
log converter. 

Kay Electric Co. 
audio spectrum re- 
corder. 

B. H. McGregor 

Hathaway-Denver electrical system 
fault oscillograph; Houston x-y plot- 
ters and accessories; Judson-Bigelow 
chart papers and pens; Massa direct- 
writing oscillographs. New products 
to be introduced include the Hous- 
ton Model HR-93 X-Y Plotter with 
electric pen-lift mechanism. This 
permits point plotting, family curve 
tracing, and rapid non-recording pen 
indexing. The pen-lifter can either 
be operated with the hand-held con- 
trol box, or can be tied into the test 


circuitry for automatic operation. 
The pen is automatically lifted when 
the graph paper is being changed 
Key No. 171. 

Muirhead Instruments Ltd. ... 
Business facsimile equipment. 

R-O-R Associates Ltd. ....... 
Scotch brand magnetic recording 
tape; Moseley x-y plotters and strip 
chart recorders; Sanborn  direct- 


| writing oscillographs and amplifiers; 


Varian graphic recorders. 
Radionics Ltd. 
Westronics strip chart recorders. 


| Test instruments, 


laboratory and other 


Alfax Paper & Engrg. Co. Inc. .... 
Alden real-time spectrum analyzer. 
Aviation Electric Ltd. 


| Waterman cathode-ray oscilloscopes; 


Calibration Standards and _ other 


measuring equipment. 


258, 


252 


534 


437 


138 


359 


Bach-Simpson Ltd. .......... 130, 229 


Laboratory and automotive test 


| equipment, including oscilloscopes. 


Bausch & Lomb Optical Co. Ltd. .. 
Specialized instrumentation includ- 
ing a fibre optics display, tempera- 
controls, diffraction gratings, 
infrared filters, optical components, 
microscopes, and new analytical in- 
struments. 


141 


Bayly Engineering Ltd. ...... 247, 249 


Ballantine 
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vtvm’s, and precision RF potentio- 
meters; Boonton AM and FM signal 
generators and Q-meter. 

Beechey Enterprises 

Research Inc. function generator. 
eR nb ch 450.00000000% 
Precision gaussmeters. 

Canadian Applied Research 
Portable and station magnetometers, 
instrumentation camera. The new 
Type 327 portable magnetometer is 
a sensitive precision instrument for 
measuring the earth’s magnetic field. 





It has been developed from previous 
CAR magnetometers which were 
originally designed by Dr. P. H 
Serson of the Dominion Observa- 
tory. It consists of a control unit 
housed in a portable case and a 
detector head. Single - component, 
three-component and underwater 
heads are available. Key No. 172. 


Conway Electronic Enterprises .... 576 


W. G. Pye cathetometers, ph meters, 
analyzer, thermocouple potentiome- 
ters, and Kelvin bridges. 

Allan Crawford Associates Ltd. ... 
Wide range of precision measuring 
equipment including rms and differ- 
ential voltmeters, high speed transis- 
torized digital voltmeter, and post 
generators. 
ee 

Test instruments (kits and complete), 
electrical test equipment and cali- 
brators. 

Digital Equipment Corp. 
New Type 71 calibrator for 
film current drivers. 


thin- 


167 


Douglas Randall (Canada) Ltd. 442-446 


Epsco digital instruments and ampli- 
fiers. 


Edwards High Vacuum (Canada) .. 538 


High vacuum instrumentation. 
Elder Electronics 
Rustrak instruments for 
and research. 
Electro Impulse Labs., Inc. . 
RF power output meters, 
loads and bolometers. 
Electromechanical Products 
Electro Instruments digital voltme- 
ter; Holt ac calibration equipment; 
Electronic Tube Corp. oscilloscopes; 
Burr-Brown operational amplifiers. 
Electronic Research & Dev. Co. ... 
Du Mont mobile radio test equip- 
ment, including new type 5890B/8 
frequency meter. 
Len Finkler Ltd. 
New Triplett Model 3490 transistor 
analyzer. 

(Continued on page 103) 
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superior latching 
. PeBrelay ~ 


This DPDT, permanent magnet, latching relay is superior on 
these counts: (1) shorter height for maximum compactness 
between stacked circuit boards; (2) greater sensitivity (80 milli- 
watts); (3) better vibration resistance (30 g to 2000 cps); (4) better 
shock resistance (100 g). 
Designated the FL Series, this relay meets all applicable sec- 
tions of MIL-R-5757D, MIL-R-6106C and ABMA #PD-R-187. 
Call your nearest P&B representative today for complete in- 
formation about the whole P&B family of microminiature relays. Printed circuit board using 4 FL 
FL SERIES SPECIFICATIONS a hag ne Bay onan 


Centact Arrangement: OPDT Pull-in: 150 milliwatts, approx. (standard) ground support equipment for a 
at 25°C. coil temperature major missile project 





Shock: 100 g for 11 milliseconds with no 
contact openings 80 milliwatts, approx. (sensitive) at 25°C 
te t 
Vibration: .195; max. excursions, 10 to 55 Gun Semperenwre 
cps. 30 g from 55 to 2000 cps. No contact Operate Time: 3 milliseconds max. at 
openings nominal voltage at 25°C. coil temperature 
Linear Acceleration: 400 9 minimum with Dimensions: .485" high, 1.100" long, .925 
no contact openings. wide 


THERE’S A Ps B 


CRYSTAL CASE RELAY 
FOR YOUR PROJECT 


Non-latching or latching relays in Terminals spaced on .200” grids are 
conventional crystal cases with or available on all P&B microminiature 
without shoulder brackets, studs or relays. These carry a “G" suffix 
mounting plates. All types of ter SCG and SLG) and are .890” high 


minals are available 800” wide, .400” deep, max 


Diode in relay case is used for arc suppres 
sion in special applications. Four diodes form 
full-wave bridge rectifier for 400 cycles 


These 3 relays are shown slightly reduced in size 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONICS PARTS DISTRIBUTOR 


POTTER & BRUMFIELD 


DIVISION OF AM F CANADA LIMITED . OXFORD STREET, GUELPH, ONTARIO 


Visit us in BOOTH 555—!IRE SHOW-—October 2—4 in Toronto 





IMMEDIATE 





DELIVERY 


of standard P&B relays 
from these leading 
electronics distributors 


ALBERTA 

CALGARY 

Canadian Electronics Ltd., 334-336 4th Ave. S.E 
Sacker Electronics Co., Ltd., 1040 8th Ave. S.W 
Smaliley’s Radio Ltd., 1105 7th Ave., W. 
EDMONTON 

Canadian Electronics Ltd., 109 St. at 107 Ave. 
Sacker Electronics Co., Ltd., 10235 103rd St 
Taylor, Pearson & Carson Ltd., 10215 103rd St 


BRITISH COLUMBIA 

NANAIMO 

Ellison Queale Radio Supply 

VANCOUVER 

Robinson Electric Co. Ltd., 1179 Homer St 
Taylor, Pearson & Carson Ltd., 1006 Richards St 
L. A. Varah Ltd., 1451 Hornby St. 

Western Agencies Lid., 951 Seymour St 
VICTORIA 

Ellison Queale Radio Supply, 900 View St 


MANITOBA 

WINNIPEG 

Cam Gard Supply Ltd., 397 William Ave 
Del's Electric Motor Supply, 54 Princess St 
Electrical Supplies Limited, 306 Ross Ave 
United Refrigeration Parts, 223 Garry St 


NOVA SCOTIA 

HALIFAX 

Arvan Electronics Canada Ltd., 49 Agricola St 
Consolidated Supply Company Ltd 


ONTARIO 

CHATHAM 

industrial Components (Centra! Ontario) Ltd 

161 Richmond Street 

FORT WILLIAM 

inter-Comm Supply Company Ltd., 1315 Victoria Ave 
HAMILTON 

The Crawford Radio, 119 John St. N 

Western Radio Supply Co. Ltd. 

182 Rebecca St., (at Ferguson) 

KITCHENER 

MacDonald Electric Limited, 307 Queen Street, S 
LONDON 

industrial Components (Central Ontario) Ltd 

649 Colborne Street 

C. M. Peterson Co. Ltd., 575 Dundas Street 
NORTH BAY 

Johnson Electric Supply Ltd., 135 Mcintyre Street, t 
OSHAWA 

H. W. Gourley Ltd., 311 Viola Avenue 
OTTAWA 

Wackid Radio Television Laboratories Ltd 

149 Gloucester St. 

PORT ARTHUR 

inter-Comm Supply Company Ltd., 194 South Aigoma St 
ST. CATHARINES 

Niagara Vallance, Brown, 23 Permilla Street 
SARNIA 

industrial Components (Central Ontario) Ltd 
267 Tecumseh Street 

SAULTE STE. MARIE 

Johnson Electric Supply Ltd., 419 Queen St. € 
SUDBURY 

Johnson Electric Supply Ltd., 166 Eim St. E 
TIMMINS 

Johnson Electric Supply Ltd., 35 Birch St. N 


TORONTO 

Alpha Aracon Radio Co. Ltd., 555 Wilson Avenue 
Canadian Electrical Supply Co. Ltd., 877 Yonge Street 
Electro Sonic Supply Co. Ltd., 543 Yonge St 

Shipman Electronics, 1773 Avenue Road 

Wholesale Radio & Electronics Ltd., 66 Ortus Road 
WATERLOO 

Waterloo Electronics Supply Co., 219 Hartwood Ave 
WINDSOR 

Electrozad Supply Co., Ltd., 38-42 Shepherd St., € 
industrial Components (Central Ontario) Ltd 

600 Wyandotte Street, E 


QUEBEC 


MONTREAL 
Atlas Wholesale Radio Inc., 4985 Buchan St 
Payette Radio Ltd., 730 St. James St. W 


QUEBEC 
Crobel Ltd., 225 Rue Lee East 


SASKATCHEWAN 


REGINA 

Radio Supply & Service Ltd., 1965 Mcintyre St 
SASKATOO 

Radio Supply Company Ltd., 561 2nd Ave. N 


PaB REPRESENTATIVES 


roducts Ltd 





is Hives ‘sve POINTE TCLAIRE, Montreal, P.Q. 


Armstrong Ltd., 700 Weston Road, 
TORONTO 8, Ontario 
Chas. L. Thompson Ltd., 1440 Erin Street, 
WINNIPEG, Manitoba 
Chas. L. Thompson Ltd., 3115 Lonsdale Avenue 
NORTH VANCOUVER, B.C. 


POTTER & BRUMFIELD 

a) Division of AMF Canada Limited 
Oxford Street, Gueiph, Ontario 
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General Radio Co. 

Wide range of electronic measuring 
instruments including new fre- 
quency standard, new digital time 
and frequency meter, frequency me- 
ter and discriminator, tuned ampli- 
fier and null detector, oscillators and 
bridges. 

Glendon Inst. Co. 
Electronic Insts. vibrating reed elec- 
trometer, megohmmeter, milliohm- 
meter, portable x-ray dosemeter. 
Wayne Kerr bridges, electronic ther- 
mometer, vibration and video noise 
level meters, wave analyzer. Servo- 
mex VLF waveform and random 
signal generators, decade capacitor. 
Croydon portable dc potentiometer. 
Evans photometers and galvanome- 
ters. Waveforms Inc. oscillators, 
vtvm’s, sine and square wave genera- 
tor, transmission measuring set. Ra- 
diation Counter Labs. new 256- 
channel transistorized pulse height 
analyzer. Franklin digital voltmeters 
and multimeters. 


The new Servomex type RG.77 
random signal generator produces 
low frequency noise in the range 
from 0.04 to 10 cps, with a sensibly 
uniform power per unit bandwidth 
Output is from 0 to 3 volts rms, 
output current being up to 10 ma 
peak without overloading. Key No 
173. 

John Herring & Co. Ltd. 

Shallcross bridges. 

Jerrold Electronics (Canada) Ltd. 
Sweep frequency test set, precision 
attenuator, voltage comparator, crys- 
tal-controlled mark generator, logar- 
ithmic amplifier. Display will fea- 
ture the new Model 900B sweep 
signal generator with sweep widths 
continuously variable from 10 ke to 
400 Mc, and a frequency coverage 
from 500 ke to 1,200 Mc. Built-in 
facilities include crystal - controlled 


harmonic markers at 1, 10 and 100 
Mc intervals; variable-gain dc- 
coupled oscilloscope preamplifier; 
and a precision attenuator with 10- 
db steps from 0 to 50 db. Key No. 
174. 
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Kay Electric Co. 

Audio and video sweeping oscilla- 
tors and frequency markers and ran- 
dom noise sources, including the 
Ligna-Sweep Model SKV. This is a 
50 cps to 220 Mc sweeping oscilla- 
tor and frequency marker. It pro- 
vides repetition rates of log and 
linear sweeps from 0.2 cps to 30 
cps, manual frequency control, and 


high-level RF otuput with AGC. 
Designed for stability, it accurately 
sweeps high-Q circuits. Direct-read- 
ing dials cover audio, video and 
VHF frequencies. Key No. 175 


Delta-F packaged solid-state crystal 
and tuning-fork oscillators, and ac 
voltage standards. 

B. H. McGregor 

Smith-Florence voltmeters, including 
new solid-state differential voltme- 
ter. 

Millivac Instruments, Inc. 
Wide-range vtvm’s for 1 uv to 50 kv. 
Muirhead Instruments Ltd. 
Universal and Wheatstone bridges, 
standard cells, wave analyzer, dec- 
ade oscillator, impedance and phase- 
angle meter, portable test set, mag- 
slip indicators, decade boxes, and 
voltage dividers. Feature will be the 
new D-930-A precision rms decade 
voltmeter with a voltage range of 1 
mv to 300 volts, and a frequency 
range of 5 cps to 100 kc. Measuring 
accuracy over most of the range is 
0.05% and reading accuracy over the 
whole range is 0.025%. Precision 
balance is indicated on a sensitive 


light-spot galvanometer which re- 

sponds only to de and is therefore 

independent of signal frequency or 

noise. Stability is such that stand- 

ardization need be carried out only 

once a day. Key No. 176. 

Polytronics Co. 

Wheatstone bridge. 

Quan-Tech Labs., Inc. 

Instruments for measuring noise of 

transistors, resistors, etc. 
(Continued on page 104) 
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RCA Vieter Ce. BAB, ...0.5 0260.2: 
Long wavelength infrared detector; 
demonstration of photo-diode wave- 
length discrimination. 


349 


R-O-R Associates Ltd. ....... 258, 359 


Berkeley digital voltmeters, decimal 
counters, frequency and time inter- 
val meters; Bruel & Kjaer acoustic 
instruments and sound level meters, 
electronic voltmeters, components 
testers; Hughes Memoscope oscillo- 
scopes; Wandel & Goltermann selec- 
tive voltmeters, level meters, signal 
generators, phase, attenuation and 
signal delay measuring sets. 


Radio Trade Supply Ltd. 
Knight test equipment 
complete). 

Radionics Ltd. 

Analab oscilloscopes and cameras; 
Julie Research primary voltage and 
resistance standards; Transistor Spe- 
cialties solid-state counter-timers; 
Westronics millivolt calibration 
sources; Wiltron transistor switch- 
ing-time test set. 

Stark Electronic Sales Co. 

Tube testers, signal generators, etc. 
Emile Tasso Agencies 

Wide range of industrial, laboratory 
and other measuring instruments 
made in France by members of 
COMEF, the measuring equipment 


(kits and 











maelcom 
A Division of 
Mel Sales 
Limited 


CANADIAN REPRESENTATIVES FOR: 


THE DIGITRAN COMPANY 


Digital Readout Devices 


DURAKOOL INC. 


Mercury Timers, Contactors, 
Switches 


ENDEVCO CORP. 


Accelerometers, transducers 


INSTRUMENT 
DEVELOPMENT 
LABORATORIES, INC. 


Angle Converters, Telemetering 
equipment 


POLARAD ELECTRONICS 
CORPORATION 


Microwave Antennas, Klystrons, 
Test equipment 


REFLECTONE 
CORPORATION 


Integrators, Power Supplies, 
Miniature high torque gear 
motors 


SANDERS 
ASSOCIATES INC. 


Flexible printed circuitry, strip 
transmission lines, comparators, 
blowers, modules 


TECHNOLOGY 
INSTRUMENT CORP. 


Precision Potentiometers, 
Resistors, Slip Clutches 


VICKERS INC. 


Selenium Rectifiers, Surge 
Protectors 


KEMET COMPANY 


Tantalum Capacitors 


Plan to visit us at the IRE 
show. Booth 534-35-36-37 








i ae 
71 CROCKFORD BLVD 
SCARBOROUGH, ONTARIO = 


A DIVISION OF 
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manufacturers’ export organization. 
Companies whose products will be 
shown include Legpa, Ferisol, La 
Technique Electronique, and Le- 
mouzy. 

Tektronix, Inc. 

Wide range of oscilloscopes and 
plug-in preamplifiers, sampling units 
and power supplies. Several new 
products will be shown, including 
the Type O operational amplifier 
plug-in unit. This unit combines a 





TYPE © OPERAMONAL AMPURIEE Hus Im ONT 


eat sere wena DORA 
eel) 


conventional vertical preamplifier 
(20-Mc passband, 50-mv/cm sensi- 
tivity) with two independent opera- 
tional amplifiers. Each operational 
amplifier features 12-Mc gain-band- 
width product, open-loop dc gain of 
2,500, selective control of input and 
feedback components, and drift re- 
jection for ac integration. The Type 
O unit thus equips Tektronix ’scopes 
for applications of integration, dif- 
ferentiation, constant-gain amplifica- 
tion and summation. Key No. 177. 
Tensor Electronic Dey. Corp. ..... 
Waveform generators, ac and dc 
voltage references. 

CO ee ere 
Tube testers. 

Whittaker Electronics Ltd. 
Panoramic Electronics spectrum an- 
alyzers; Telonic Industries sweep 
generators and detectors, including 
the new Model MS-2000 sweep sig- 
nal generator. This instrument ac- 
cepts any of 19 different Telonic 


oscillator heads, providing coverage 
from audio frequencies up to 3,000 
Mc. The VHF and microwave heads 
are inductively swept to 15% of 
centre frequency at 50-60 cps; the 
heads for 10 kc to 275 Mc are swept 
electronically at any rate from 0.01 
to 100 cps. Full marker and attenua- 
tor facilities are provided. Key No. 
178. 

Willer Engrg. & Sales Co. ........ 
Mid-Eastern ultra - high - resistance 
measuring instruments; Transistor 
Electronics semiconductor test in- 
struments. 
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Yokogawa Electric Works, Inc. ... 235 
Hand-cranking type insulation tester. 


Electronic 
and 


allied 
equipment 


Antennas, towers and 
associated equipment 


Andrew Antenna Corp. Ltd. 

Microwave, troposcatter, UHF/VHF 
and telemetry antenna systems, flex- 
ible air dielectric cables, rigid wave- 
guides and switching devices, rigid 
coaxial transmission lines. New 
products include a 450-Mc parabolic 
antenna, dual-polarized 6-Gc anten- 
nas, and a 27-Mc base station an- 
tenna. The fore-shortened radiator 
and ground rods of this unit employ 


156 


a bifilar helical element encased in 
Fiberglas for strength, durability 
and corrosion resistance. VSWR is 
less than 1.5. Key No. 179. 


Aviation Electric Ltd. 

Mark Products antennas. 

Bentty Bree. TAB, ..cccscccsccces 465 
H-masts and the 10, 20 and 33 
series of guyed masts. 

Beechey Enterprises 

Hughey & Phillips tower lighting 
and control equipment. 
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Brown Boveri (Canada) Ltd. ...... 535 
Antenna switching apparatus. 
Hackbusch Electronics Ltd. 

TACO commercial antennas. 

Philips Electronics Industries 
Scientific-Atlanta antennas. 

Prebescepe Co., Ime. ............ 570 
Microwave antennas and horns. 
ee 336 
Complete line of communications 
towers and allied equipment, includ- 

ing new 170-ft self-supporting tow- 
ers. These have three more 20-ft 
heavy duty sections than the pre- 
vious Rohn line — see photo in left 
column. Key No. 180. 

Shakespeare Co. (Canada) Ltd. ... W-20 
Fiberglas antennas for automobiles 
and boats. 


o— 


Sinclair Radio Labs. Ltd. 

Wide range of antennas and acces- 
sories, including train, ground plane, 
yagi and base station antennas; de- 
couplers, duplexers and filters; and 
antenna test set. The new Model 
302A UHF corner reflector antenna 
has a frequency range of 400-470 
Mc, beamwidths of 56 deg (E-plane) 
and 50 deg (H-plane), front-to-back 
ratio of 30 db, 8 db gain over half- 
wave dipole, 52 ohms nominal im- 
pedance, 100 watts power rating, 
VSWR of 1.5:1 or better. Key No. 
181. 


Wind Turbine Co. of Canada .... 
Trylon towers and antenna systems 


W-14 


(Continued on page 107) 
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MICROWAVE 
MEASUREMENTS 


CONSULT 


MEL SALES LTD. 





Vancouver 


TEST EQUIPMENT 


Boonton Electronics Corp. 


Communication Measurements 
Laboratory Inc. 


Endevco Corporation 
Frequency Standards Inc. 

Kay Electric Company 
Krohn-Hite Export Corporation 


Ling Electronics, Division Altec 
Lansing Corporation 


BOOTHS 534 - 





PLAN TO VISIT US AT THE 
535 - . 


Toronto Montreal 


A Leading Supplier of 
MICROWAVE ELECTRONICS 


Canadian Representatives for 


Ling-Temco Inc. 

Narda Microwave Corp. 
Optron Corporation 

Owen Laboratories Inc. 
Polarad Electronics Corp. 
Reflectone Electronics Inc. 


Sensitive Research Instrument 
Corporation 


Tenney Engineering Inc. 


IRE SHOW 
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unretouched photograph taken at 250 microseconds, in our Waterloo, Ontario plant 


...even the water’s WETTER! 


GENERAL INSTRUMENT knows that semicon- 
ductor reliability largely depends upon the standards 
of purity that are maintained during manufacture. 
Super clean environment is an essential; but even the 
water used in chemical processing of components 
and junctions before they are hermetically sealed is 
rendered so pure at GENERAL INSTRUMENT 
that there is literally nothing left ‘but concentrated 
“wetness”! For the “purist” this means a resistivity 





_ | 


CANADA 151 Weber Street South, 











“g- 6| GENERAL INSTRUMENT SEMICONDUCTOR 


“Se DIiviston Oo F GENERAL 
F. W. SICKLES OF CANADA LIMITED 
Waterloo, Ontario 


ACTUAL SIZE 


of fifteen megohm-centimeters, or an impurity level 
of two parts per hundred million! During rinsing 
cycles, for example, e -ry component is so cleansed 
—every microscopic crevice so ‘sterilized—that the 
finished product is cleaner than a surgeon’s scalpel. 
Why such perfection?... because these techniques 
assure GENERAL INSTRUMENT customers the 
use of the most uniform, reliable semiconductors 
available today. 


Visit us at the IRE Canadian Electronics Conference—Booth 459 


GERMANIUM — SILICON — SELENIUM 
TRANSISTORS « DIODES « RECTIFIERS 
“ZENERS” « THERMOELECTRICS 
SEMICONDUCTOR CIRCUIT MODULES 





INSTRUMENT 
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Audio, broadcast and 
CCTV equipment 


Ampex of Canada Ltd. .......... 
Prototype of VR-8000 helical-scan 
closed circuit television recorder. 
Astral Electric Co. 

R & A loudspeakers. 

Daystrom Ltd. 

Heathkit high-fidelity equipment. 
E.M.I.-Cossor Electronics Ltd. .... 
Industrial television, professional 
tape recorders, audio and _ video 
tape. 

Etelco Canada Ltd. 

Handsets, cords, etc. : 
,General Inst.—F. W. Sickles .. . 
Television, car radio and FM tuners. 
B. H. McGregor 

Massa microphones 
Medular Electronics Ltd. 
Microphones, speakers 
amplifiers. 

Northern Electric Co. Ltd. 

Radio and television broadcast stu- 
dio equipment, high resolution film 
chain, stereo microphone. 
Philips Electronics Industries . 
Loudspeakers. 

R-O-R Associates Ltd. ....... 
Scotch brand magnetic 
tape. 

Radio Trade Supply Ltd. ......... Ww-2 
Knight hi-fi equipment (kits and 
wired). 

Renfrew Electric Co. Ltd. 

Jensen speakers. 

E. J. Sharpe Insts. of Canada 

Live Tone circumaural headphones 

for stereo, monaural and military 
applications. 

A. C. Simmonds & Sons Ltd. . 246, 250 
Collaro record changers, players, 
tape decks, etc.; Goodmans loud- 
speakers; Shure microphones, car- 
tridges, etc 


and _spre- 


146, 150 


258, 359 
recording 


Communications equip- 
ment and associated 
test instruments 


Aviation Electric Ltd. 
Communication equipment, radio 
telephones, radar, depth sounders, 
direction finders, weather  instru- 
ments, and communications _ test 
equipment by Bendix, Farinon, 
Hamlyn and M. C. Jones 

Brown Boveri (Canada) Ltd. ...... 
Power line carrier links; long, me- 
dium and short wave transmitters; 
two-way radio equipment; and the 
new RT6 studio-transmitter program 


$35 
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link, which is particularly suitable 
for FM stations. The first installa- 
tion in Canada of this equipment is 
at CFPR-FM, Port Arthur. A modi- 
fied version is available for use as a 
broadband radio link with transis- 
torized multiplexers for up to six 
voice channels. An _ experimental 
transistorized version of the RT6 
will be displayed at the show for the 
first time in the world. Key No. 182. 
Canadian Westinghouse Co. Ltd. .. 
Type HJ Microscatter. 
Daystrom Ltd. 
Heathkit amateur 
equipment. 

Douglas Randall (Canada) Ltd. 442-446 
Microdot telemetry transmitters and 
UHF-VHF equipment. 


528 


and marine 


Electronic Research & Dev. Co. ... 542 
Canadian-made and Du Mont mo- 
bile and fixed station two-way radio 
equipment, and test equipment. New 
products include a transistorized 30- 
watt two-way radio with extremely 
low standby current drain, and a 


preamplifier for VHF receivers with 
a gain of 10-12 db. Key No. 183 


(Continued on page 108) 


IRE VISITORS SEE 


THESE NEW PRODUCTS 


Type HS Resistors 


Precision wire wound 


1.25 watts through 13 watts 
Meets applicable paras. MIL-R-26C, Char. \ 


Temp. coefficient .00002 degree ( 


Tolerance .05% to 3% 


Series 5000 Trimmer Potentiometer 


Humidity-proof, precision. reliable 


White room controlled quality 


L4” square x 190” thick 


Weight 2 grams 


Type RHM Resistor 


Metal housed, epoxy filled 


Finned construction gives 


excellent heat dissipation 
Meets functional reqmts. MIL-R-18546¢ 


Canadian Representative 


CHARLES W. POINTON LTD. 
66 Racine Road 
Rexdale, Ont. 


DON’T 
MISS 


DALE 
so QD wr 


DALE 
ELECTRONICS 
LIMITED 


Curity Ave 
Toronto, Canada 


at Booth 
332 


Formerly CERL-DALE, LTD. 
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Exhibits — continued 





Etelco Canada Ltd. 

Wide range of telegraph, telephone, 
intercom and radio equipment. New 
items include transistorized speech 
plus duplex telegraph equipment, 
compandors, rural carrier equipment, 
underground repeaters for multiplex 
cable schemes, and radio termina- 





tion units. These latter units provide 
subscriber service to a CB or auto- 
matic exchange; tie-line circuits be- 
tween two CB’s or exchanges; multi- 
subscriber service into CB switch- 
boards over long distances. They in- 
corporate singing-suppressors and in- 
band signalling: Key No. 184. 
Hackbusch Electronics Ltd. 
Stromberg-Carlson Dialmaster  sys- 
tem; Pagemaster selective radio pag- 
ing system; sound systems; and tele- 
phone, communication and signal- 
ling components. Stromberg-Carlson 
products are manufactured by Gen- 
eral Dynamics/Electronics. 

Lenkurt Electric Co. of Canada ... 
Type 71 light route radio (photo) 
and Type 51-C alarm, control and 
supervisory system. 








FROM ACCESSORIES TO COMPLETE SYSTEMS 


aE 


in AH F/LF communications 


rs TMC 





ANTENNA COUPLER 
A Sones sone 


to 60 m P 
for state changes ae¢ OC checking 
of continuity af the antenns and 


trassm 


RtQuest 
BULLETIN $58.15 








REQUEST BULLETIN 998-156 


Gevices used fer toca 
monitoring purposes, Each on 
Prowded complete witt ay 18 foot 


fa 


REQUEST BULLETIN SS8-169 


FREQUENCY RANGE. V@A-1 200 te 
800 hes, VRA-2: 2 te 30 mes 
TRC The TRC Series are trans 
mittng type Droadbanged 
antenna couplers for transferring 
RE Power trom unbalanced inputs 
to daiances cetputs over the fre 
quency range 2 te 30 Mes, These 
are passive transformer devices 
reqerring me tubes, power supplies 
or tuning adjustments 
TRC 100-100 watts; TRC $00—S00 
watts; TRC 3500-3500 watts 
The BAC Series 


BAC-HL of Beverage 


Wave Antenaa Coupiers properly 

terminate cact end of a Beverage 

taeg Wire antenna and make it 

possible te reverse the direction of 

the antenna at the receiving end. 
REQUEST BULLETIN 588-142, 177 ‘ 


ANTENNA TUNING 


a= 


REQUEST BULLETIN 558-235, 234, 198, 163 


A complete line of Antenna Tuning Units and Standing Wave Ratio 
indicators to cover the 32 megacycles. They are 
available from 1000 watts to 3000 watts and either 50 or 70 ohms input 


frequency range 2 to 





PATCH PANEL ano 
CABLE ASSEMBLIES 


fee 


iv 








a i © 
* 
, x 
» , 
®, 
REQUEST BULLETIN 558-223, 197, 210, 191, 199 
A series of both AF and RF patching facilities are available in switch 
ing and non switching configurations. They feature a variety of jack types 
and, of course, all the plugs, jacks and cables so necessary to a complete 
Commenication system. 








T.M.C. Goud LIMITED 


RR. 5, OTTAWA, ONTARIO 


A SUBSIDIARY OF THE TECHNICAL MATERIEL CORPORATION, MAMARONECK, NEW YORK 
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Multitone Electronics Ltd. 

Intercom and annunciator equip- 
ment including staff location, radio 
tour and translation systems. 
Northern Electric Co. Ltd. ....... 
1-kw DOT transmitter, Dataphone 
equipment, 3A Speakerphone, TJ ra- 
dio, NX-1 trunk carrier, NA-1 alarm 
and order wire, N240 MX multi- 
plex, transistorized VFCT, AMA 
data transmission equipment, satel- 
lite communications display. 

Philips Electronics Industries 
Ionospheric sounders, mobile and 
broadband radio, and Negistor voice 
repeaters. 

ee ee eS eee 
MM-600 600-channel high capacity 
radio relay terminal with test bay, 
MM.-600 supervisory service channel 
console, high power RF module 
(100-150 watts), and a wide range 
of communications test equipment. 
Radionics Ltd. 

Radiation Inc. telegraph distortion 
measuring sets. 

T.M.C. (Canada) Ltd. 

SBE-1 SSB228 synthesized sideband 
generator, LMC-10 low frequency 
antenna multicoupler, SSB-155 16- 
channel miniaturized multiplex tone 
system, and display models of other 
TMC equipment. 

Tele-Radio Systems Ltd. 

Westrex SSB transceiver; Advanced 
Measurement Insts. “Monocal” and 
FM deviation meter; Hallamore 
swept-band transmission measuring 
set, artificial line and test hybrid 
set; Secode selective signalling and 
terminal equipment; Northeast 
transmission measuring instruments; 
Radar Measurements UHF watt- 
meter; Stewart 1,000-cps transistor- 
ized oscillator. All the above, with 
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the exception of the Secode equip- 
ment, have been introduced to the 
Canadian market this year. 

The Hallamore Model TMS-0100 
swept-band transmission measuring 
set is used to examine transmission 
characteristics within a prescribed 
frequency band and to display them 
on a repetitive basis on a _ long- 
persistence crt. Input and output 
signals may be displayed simultane- 
ously and photographs may be read- 
ily taken for future reference. Meas- 
urement of gain or loss at any 


writer input and output. Key 
188. 

Litton Systems (Canada) Ltd. 
Special purpose computer systems. 
B. H. McGregor 
Applied Dynamics 
ters. 

R-O-R Associates Ltd. ... 258, 359 
Berkeley EASE computers: Moseley 


analog compu- 


, oe 


frequency is made by simple adjust- 
ment of an attenuator on the front 
panel. Key No. 185. 

F. V. Topping Electronics Ltd. .... 257 
Type DTO23 digitally tuned exciter 

—a continuously variable exciter for 

the 2 to 32 Mc band with frequency 
accuracy and stability of 1 part in 1 
million. Key No. 186. 

Type DFR21 twinplex LF re- 
ceiver-decoder—a modern high per- 
formance communications receiver 
for LF dual or single frequency 
shift radio circuits with 80 db spuri- 
ous rejection, 280 cps bandwidth at 
3 db, 2 kc bandwidth at -80 db. Fre- 
quency range is 75 to 225 kc, select- 
ed by one of four crystal-controlled 
RF channels. The unit includes a de- 
coder which provides polar voltage 
outputs for each keying channel. 
Key No. 187 


Computers and 
data systems 


Allan Crawford Associates Ltd. ... 167 
Electronic Associates analog compu- 

ter and x-y plotter 

Daystrom Ltd. 

Heathkit educational analog compu- 

ter. 

Douglas Randall (Canada) Ltd. 442-446 
Epsco time code equipment and data 
systems. 

International Business Machines Co. 242 
Designed for complex scientific and 
engineering computations, the fully 
transistorized IBM 1620 data proc- 
essing system provides reliable high- 
speed operation. The 1620 comprises 

a central processing unit and a paper 
tape reader and punch. Facilities in- 
clude 20,000 digits of magnetic core 
storage, a variable field length mem- 

ory, paper tape and electric type- 
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DIACROM 
DIAMOND SPATULAS 


ee 








data reduction and conversion de- 
vices. 

Telegraph Condenser Co. (Canada) 131 
Sprague magnetic shift registers 


Educational equipment 


Daystrom Ltd. 

Heathkit analog computer. 
Electronic Marketing Co. of Can. 
Electronic Aids circuit modules. 
Glendon Inst. Co. Ltd. . 467, 469, W-18 
Croydon students’ Wheatstone 
bridge. 

Litton Systems (Canada) Ltd. ... 
Audio-visual teaching machines 


(Continued on page 110) 
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FOR 

CLEANING RELAYS 
AND CONTACTS 
OF EVERY TYPE 


The Diacrom Spatula makes the cleaning of relays both practical and 
profitable. Because it has been specifically designed for this purpose, the 
Diacrom Spatula eliminates the problems usually caused by inefficient 
cleaning of relays, and adds a few advantages of its own. For example. 
one of the most important problems in cleaning any relay is to be sure 
that the normal gap is left unchanged. In this regard, the Diacrom 
Spatula, utilizing diamond particles as the abrasive element, requires so 
little pressure to do a thorough and effective cleaning job, that the gap 
is unaffected. Write for descriptive literature. 


PAYETTE RADIO LTD. 


730 ST. JAMES ST. W. MONTREAL 3 
UN 6-6681 
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B. H. McGregor 

Lebow Associates motor laboratory. 
Probescope Co., Inc. 

Precision academic instruments. 

E. J. Sharpe Insts. of Canada 
Auditory training equipment for the 
deaf and new language laboratory 
systems. These systems use the 
Sharpe circumaural headphones with 
flat response from 30 cps to 10,000 
cps; two-speed or 4 track tape 
decks at each console with special 
amplifiers to match the headphone 
response. The teacher can communi- 
cate with each individual at any time 
and can record on their tapes or 


437 


570 


571 


stop/start their tape decks selective- 
ly. Key No. 189. 

Stark Electronic Sales Co. ........ 
Linguatrainer language laboratories. 





PLAN NOW,! 





CANADIAN 
SELELTRONICS 
CONFERENCE 


and exposition featuring 


“PROGRESS THROUGH ELECTRONICS” 


SEE the far reaching application of electronic equipment 
and techniques in every phase of industry, commerce, 


medicine and defence 


dramatically portrayed in over 150 


exhibits by leading Canadian, U.S. and overseas companies. 


HEAR what the nation’s leading scientists and engineers 
have developed or planned for the future in electronics 
a highly informative program of eighty technical papers 


and two panel discussions. 


JOIN with those engaged in the Industry and the 
thousands of users and potential users of electronic 
equipment who will attend this great three day programme. 


OCTOBER 2, 3 & 4, 1961 
IRE CANADIAN ELECTRONICS CONFERENCE 


Automotive Building, Exhibition Park, Toronto 
OFFICE: 1819 YONGE STREET, TORONTO, CANADA 





Sponsored by the Canadian Region of the 


Institute of Radio Engineers 
PROGRAM MAILED UPON 


REQUEST 
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Military equipment 


Canadian Westinghouse Co. Ltd. 
MK-43 active homing torpedo and 
NASARR R24A airborne radar sys- 
tem. 

Litton Systems (Canada) Ltd. 

LN-3 inertial navigation system for 
CF-104 aircraft and LN-3 ground 
support equipment 


Packaged circuits 
and logic modules 


C. P. Clare Canada Ltd. ... 
Clareed logic modules in plug-in 
cans and mounted on printed circuit 
boards. 

Digital Equipment Corp. ; 
Solid-state current drivers for thin 
film and magnetic core memories: 
low-cost line of 500-ke quadruple 
flip-flops and capacitor-diode gating 
circuits; and 10-Mc building blocks 
—all introduced this year. Featuring 
short circuit-proof static logic and 
logic levels compatible with DEC’s 
500-kc and 5-Mc patchcord and 
plug-in circuit modules, the 10-Mc 
package array includes inverters, 


flip-flops, multivibrator and crystal 
type clocks, pulse amplifiers and de- 
lay lines. Only three standard power 
supply voltages are used, and pro 
vision is made for marginal checking 
of all circuits. Key No. 190. 


Douglas Randall (Cahada) Ltd. 442-446 


Epsco logic modules and delay lines. 
Electronic Marketing Co. of Can. 
Computer Techniques digital mod- 
ules in encapsulated and printed 
card configurations; Electronic Aids 
educational circuit modules. 


Philips Electronics Industries . 146, 


_ Circuit blocks. 
Transitron Electronic Corp. of Can. 


Welded circuit packages including a 
low-level amplifier, flip-flop, video 
amplifier, and a 3 to 5 watt audio 
amplifier 


Power supplies and 
voltage regulators 


Bayly Engineering Ltd. ...... 
Sorenson voltage stabilizers. 
Beechey Enterprises 

Research Inc. ac power regulators. 
CR OF CR EME, «0 gov eaccases 
Automatic battery chargers, rectifier 
power supplies and static inverters 
The static inverter line is being in- 


247, 
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troduced at the show—the photo 
shows a 2-kw unit. Key No. 191. 
Electromechanical Products 
Behlman ac power supplies and Per- 
kin de power supplies. 

Electronic Marketing Co. of Can. W-22 
Universal Electronics power sup- 
plies. 

General Inst.—F. W. Sickles 

New 5 and 10 watt thermoelectric 
power generators designed for use 
in outdoor, salt air environments 


over a temperature range of -20 to 

+130 F. Heat is generated in a 

special flameless propane burner 

and the generator can supply any 

desired voltage through a transistor- 

ized ac/dc converter. Nickel-cad- 

mium batteries are supplied. Fuel 

consumption of the 5-watt unit is 65 

gallons of propane per year. Key No. 

192. 

General Radio Co. 5 sine 

Variac autotransformers. 

Glendon Inst. Co. Ltd. . 467, 469, W-18 

Trygon transistorized power sup- 

plies. 

George Kelk Ltd. 

Stedivolt ac line voltage regulators. 

Leland Electric Co. Ltd. 

400-cps, 15-kw alternator set, 

inverters for military and commer- 

cial airborne and ground use. 

E. G. Lomas 

Power Sources Inc. semiconductor 

power supplies and Sineverter. 

B. H. McGregor 

Smith-Florence power supplies 

Polytronics Co. 

High speed voltage stabilizers. 

Radionics Ltd. 

NJE Corp. dc power supplies. 

Sola-Basic Products Ltd. 

Constant voltage transformers and 

dc power supplies. New product to 

be shown for the first time is the 

Type CVQ transistorized dc power 

supply. These units combine a con- 

stant voltage transformer, silicon 

power rectifier, conventional filter 

circuit, and a transistorized shunt 

regulator. This results in much 
(Continued on page 112) 


BALLANTINE Wide Band, Sensitive VTVM 
model 
317 


Price: $495 
with probe 





at Frequencies 


A stable, multi-loop feedback amplifier with as much as 50 db feedback, and 10,000 hour 
frame grid instrument tubes operated conservatively, aid in keeping the Model 317 
within the specified accuracy limits over a long life. A million to one in voltage range 
and over a million to one in frequency coverage makes it attractive as a general purpose 
instrument for measurement of af or rf as well as the complete band. All readings 
have the same high accuracy over the entire five inch voltage scales. This is typical 
of all Ballantine voltmeters due to the use of individually calibrated logarithmic scales. 
The 317 may be used as a null detector from 5 cps to 30 Mc having a sensitivity of 
approximately 100 «V from 10 cps to 20 Mc. 
VOLTAGE: 300 uV to 300 V. 
FREQUENCY: 10 cps to 11 Mc (As a 
null detector, 5 cps to 30 Mc). 
ACCURACY: % of reading anywhere on scale at any voltage. 20 cps to 2 Mc — 2° 
cps to 6 Mc — 4%; 10 cps to 11 Mc — 6%. 
SCALES: Voltage, 1 to 3 and 3 to 10, each with 10% overlap. 0 to 10 db scale 
INPUT IMPEDANCE: With probe, 10 megohms shunted by 7 pF. Less probe, 2 megohms 
shunted by 11 pF to 24 pF. 
AMPLIFIER: Gain of 60 db + 1 db from 6 cps to 11 Mc; output 2.5 volts. 
POWER SUPPLY: 115/230 V, 50 — 400 cps, 70 watts. 


Write for brochure giving many more details 


- Since 1932 ~— 


Boonton, New Jersey 


CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR 


ALSO AC/DC AND OC/AC 


AMPLITUDE, FREQUENCY, OR WAVEFORM. WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR 
OTHER ACCESSORIES. 


INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT-READING CAPACITANCE METER 
ASK ABOUT OUR LABORATORY VOLTAGE STANDARDS TO 1.000 MC 


Represented by BAYLY ENGINEERING LTD., First St., Ajox (Toronto), Ont., Canada 
For further information mark No, 24 on Readers’ Service Card 
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Exhibits — continued 


closer out-put voltage regulation: 


+0.04% for line voltage variations 
Go 


We are pleased. of +15% and 0.2% static-load regu- 
lation from no load to full load. 
| Rated voltages range from 5 to 18 
to announce a vde and output currents from 22 to 
: 6 amps. Key No. 193. 
i ae Whittaker Electronics Ltd. 256 
dd . Dressen-Barnes modular and rack- 
new a 1 10n mounted dc power supplies; Indus- 
trial Test Equipment Co. ac power 
> generators; North Hills constant 
to Our family of current power supplies. 
Willer Engrg. & Sales Co. ........ 
Mid-Eastern transistorized power 


fine products... supplies 








We have a new line of 
HUGHES DIODES... 


DETAILS ON Production 
OPPOSITE || = equipment 
and 


Services 











Production equipment, 
machines and tools 


Abbey Electronics Ltd. ...... 142, 241 
Develop-Amatic Engrg. automation 
equipment. 
Alpha Aracon Radio Co. Ltd. 
Mathias Klein hand tools. 
American Electrical Heater Co. ... 
Full line of American Beauty sol- 
dering irons and related devices, and 
Wassco Glo-Melt resistance solder- 
ing equipment. Paragon quality sol- 
dering iron tips will be introduced 
in shank diameters from ¥s to % in. 
and packaged in plastic hinged 
boxes. Working surface is _pre- 
- tinned and the entire tip is pro- 
tected by a chrome overplate which 
stops solder-wicking. Key No. 194. 
Astral Electric Co. 
Ungar soldering irons, elements and 
tips. Enthoven solders and fluxes, 
including the new resin-cored solder 
for aluminum and aluminum alloys. 
Used with aa ordinary soldering iron 
under normal hand soldering condi- 
tions, this material produces satis- 
factory joints on light gauge com- 
ponents and wires. Key No. 195. 
Barnard Stamp & Stencil Ltd. ..... 
; Indenting, embossing and debossing 
a equipment; Rejafix printing ma- 
ate chines for component marking. 
; Bayly Engineering Ltd. ...... 247, 249 
Boesch toroidal winding equipment 
and Carpenter wire-stripping equip- 








. 2 
Pah 


js 


‘ 


& ue 
>, a > 


4 Ga-; ment. 
‘ ; Brown Boveri (Canada) Ltd. ...... 535 
oo cere : RF heating equipment. 
r 4 Burndy Canada Ltd. 
Tooling for use with Burndy con- 


nectors. 


For further information mark No. 98 on Readers’ Service Card 
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CTS of Canada Ltd. 

Punch press hand tripping device. 
Canadian Westinghouse Co. Ltd. .. 450 
Linatrol line tracer equipment. 

Edwards High Vacuum (Canada) .. 538 
Wide range of high vacuum pumps, 
pumping accessories, valves, con- 
trols, instrumentation, leak detectors, 
coating units and combination sys- 
tems. The new Model 12E3 vacuum 
coating unit will be demonstrated. It 

has a fully valved high vacuum 
pumping system developing a cham- 

ber pumping speed of 80 litres/sec. 


High tension power is supplied for 
ionic bombardment, and low tension 
power for source heating. Accesso- 
ries include rotary shaft seals, turret 
head evaporation source, radiant 
heater, electron beam evaporating 
source, and a sputtering device. Key 
No. 196. 

Electronic Marketing Co. of Can. W-22 
Chassis-Trak cable retractors; Na- 
tional Ultrasonic Corp. ultrasonic 
cleaners; California Technical Indus- 
tries automatic component and cable 
testers. 

Esna Canada Ltd. 

Buchanan crimping tools for splice 
caps and pin and socket connectors, 
in hand and pneumatic versions. 
Rg TE I 6n.c ce dcnucowse 360 
Hunter precision hand tools—pliers, 
tweezers, scissors, etc. 

General Inst.—F. W. Sickles 
Ultrasonic cleaners. 

Hellermann Canada Ltd. ......... 
Wiring and expanding tools. 
Hexacon Electric Co. 

Industrial soldering irons, guns and 
tips. A feature of the display will 


be the new Durotherm long-life sol- 
dering tips. The working surface is 
multi-coated for long wear and the 
shank is immunized so that solder 
will not adhere to it. Diameters of 
¥g, 3/16, 4%, % and % in. are avail- 
able in a wide variety of lengths, 
shapes and tip points. Key No. 197. 
(Continued on page 114) 


Pick 99Y% of your DIODE 


requirements from this 


NWew HUGHES 


SIMPLIFIED PRODUCT LINE 


4 GOLD BONDED GERMANIUM DIODES — 9 TYPES 





























These units exhibit fast recovery and low 
Reverse leakage. Rated inverse from 30 
to 7OV, all units having forward drop of 
0.8 volts at 100 mA. 


7 POINT CONTACT GERMANIUM DIODES 
— 12 TYPES 


With peak inverse of 75 or 100V, 45 mA 
forward current, these units have high 
back resistance and excellent recovery 
characteristics. 


Maximum recovery time not exceeding 
0.5 milli-microseconds and 20 volts re- 
verse characterize these units for high 
speed computers and U.H.F. equipment. 


4 QUICK RECOVERY SILICON JUNCTION 
DIODES — 6 TYPES 


Peak inverse from 50 to 150 volts, 40 to 
80 mA forward current and 0.3 micro- 
second recovery are features of the fast 
diode line. 


4 STANDARD SILICON JUNCTION DIODES — 9 TYPES 


The “workhorse” line with characteris- 
tics from 50 to 200 peak inverse volts, 
50 to 200 mA forward and extremely 
high back resistance. 


VOLTAGE VARIABLE SILICON CAPACITORS 
4 — 7 TYPES 


Capacitance contro! by applied voltage. 
Typical Q of 360 at 5 Mc. Ranges from 
6 to 240 pF. 


* FAST DELIVERY FROM R-O-R STOCK 
* MADE IN THE U.K. 
* ATTRACTIVELY PRICED 


* SAMPLE DIODES 
SUPPLIED FREE 
ON REQUEST 


SEND FOR 
CATALOGUE SHEETS 
AND PRICES 


HUGHES INTERNATIONAL 


HUSINT S.A 


R-0-R ASSOCIATES LIMITED 


1470 DON MILLS RD., DON MILLS, ONT 


For further information mark No. 99 on Readers’ Service Card 
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MUIRHEAD 


SYNCHROS 
SERVOMOTORS 
ELECTRO SENSITIVE RECORDING PAPER 
PRECISION ELECTRICAL INSTRUMENTS 











YOU ARE INVITED TO INVESTIGATE OUR 
FACILITIES FOR PRODUCTION OF THE 
ABOVE ITEMS. WE SHALL BE PLEASED TO 
QUOTE AGAINST YOUR REQUIREMENTS... 


ACCURACY 
RELIABILITY 
PRICE 
DELIVERY 


See us at the 
I.R.E. Show, October 2-4th 
Booth No. 138 


INSTRUMENTS LIMITED 
INSTRUMENT MAKERS 


MUIRHEAD 
PRECISION ELECTRICAL 


STRATFORD ONTARIO CANADA 
TEL 3717-8 CABLES MUIRINST STRATFORDONT 


533/3ca 


For further information mark No. 78 on Readers’ Service Card 
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Kester Solder Co. of Canada Ltd. .. 545 
Complete range of solders, Solder- 
forms, fluxes and resin solvent for 
ultrasonic cleaning. The new SD-4 


Wa ro 

~ Oo 
Model | automatic soldering ma- 
chine will be demonstrated. This 
machine is designed so that the 
adapters can be changed to accom 
modate a variety of units, Kester 
Solderforms being used to complete 
the automation. Heating element 
temperature can be varied and the 
turntable speed is also adjustable 
Key No. 198. 
Leesona Corp. 
Automatic and semi-automatic lathe 
type coil winding equipment and a 
new Gorman toroidal coil winder. 
PO EG ook csswiscansacsasen 
Fisker & Nielsen industrial vacuum 
cleaning equipment. The line in- 
cludes five models with a range of 
over 90 different attachments. 
A. C. Simmons & Sons Ltd. . 246, 250 
Weller soldering guns and special- 
ized soldering tools. 
Strippit Tool & Machine Co. ..... 337 
Super-30 fabricator, Flex-O-Drill, 
Porta-Press, hole piercing and notch- 


ing tools. The 15A fabricator with a 
new micro-gauging system will be 
featured. Key No. 199. 

Tensor Electronic Dev. Corp. ..... 568 
Bench lamps. 

Universal Instruments Corp. ..... _ E-10 
Component handling systems includ- 

ing lead straightening, testing, ori- 
enting and taping of axial-lead com- 
ponents; also positioning, orienting 
and straightening of transistor leads. 
Vacuum-Electronics Corp. ........ 453 
Veeco mass spectrometer leak detec- 
tor;' high vacuum evaporators, con- 
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trollers, gauges, components and ac- 
cessories. The VS-401 automatic 
high vacuum pumping station will be 
shown for the first time in Canada. 


PLANNING 


ly 








[his unit achieves pump-down to 
5x10—* mm Hg in less than 35 sec- 
onds, blanked port, and ultimate 
pressures of less than 5x10—’ mm 
Hg. Key No. 200. 

W. R. Watkins Co. Ltd. 

Flotron holding assemblies for chas- 
sis and printed circuit boards; Plan- 
hold Corp. drawing print filing sys- 
tems. 

Willer Engrg. & Sales Co. 

Engrg. & Electronic Devices non- 
freezing long-life soldering tips, tip 
cleaners; Technical Devices wire 
cutting and stripping equipment, 
component lead forming equipment, 
chassis and circuit board holding 
fixtures 











Services Type PT 2000 Terminal (1700 - 2700 Mc) 
(Type PT 900 equipment also available for 952 - 960 Mc band) 


Automatic Electric Sales (Canada) . 563 


Control systems service. om 
Avro Aircraft [2|) AlN AB} cil " 

Qualification testing, on-site record- Mi LS Vi LSU 

ing of electrical and mechanical par- 7 
ameters, design of specialized test Mit GR ay A\\W){s 

facilities. Consulting services include [Bi ns(U \A/ LA\ 
noise and vibration surveys, design 

and evaluation of mechanical com- 

ponents and structures, analog and for... more reliability over difficult paths or in 


ligital computing. Ultra-high-speed . : 
oe ers severe fading regions 


NSnnn 


. more economy in first costs and spectrum usage 


.. simplified maintenance due to built-in 
instrumentation and straightforward circuitry 
and mechanics 


For information, call or write 


FARINON BLUICTRIS 


flash photography equipment will be 
demonstrated as an example of cus- 935 WASHINGTON STREET, SAN CARLOS, CALIFORNIA « LYtell 3-8491 


tom instrumentation. This equip- 

ment can detect and photograph 

objects moving at speeds up to 20,- In Eastern Canada: 

000 ft/sec, has an effective exposure AVIATION ELECTRIC LIMITED, 200 Laurentien Bivd., 

time of 0.2 usec, and may be oper- Montreal, P.Q. e Telephone Riverside 4-281 1 

ated in a vacuum. This equipment is 

now available as a commercial prod- In Western Canada: 

uct. Key No. 201. CANADIAN ELECTRONICS LIMITED, 109 Street at 107 Avenue, 
(Continued on page 116) Edmonton, Alta. e¢ Telephone GArden 4-6451 

For further information mark No. 54 on Readers’ Service Card 
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iothing as simple or 














Recording of Halifax Bay in Nova Scotia illustrates the discrete recording at a 50 fathom interval. Note that the 
tone shading derived from Alfax Paper in this instant graphic recording captures more information. 


No matter what you need to record — 


Progressive innovators have obtained vital information never before recorded in: 


@ Satellite Tracking e Computer Readout 
e Brain Wave Study e Ultrasonic Flaw Detection 
e Sonar e Long Range Radar 
e Seismic Profiling e Frequency Analysis 


with unexpected breakthroughs in many other areas. 
Why? Because of 


broad, dynamic response capable of 22 distinct tone shades 
remarkable expansion at low level signal, where slight variation may provide 
critical information P 


writing speed capabilities from inches per hour up to 1400 inches/second (a 
speed range from 1 to 84000) 


captures 1 micro second pulse or less 
dynamic range as great as 30 db 


integration capability to a for signal capture in signal to noise ratio 
conditions worse than 1 to 4 
resolution capabilities of one millisecond equal to one inch of sweep 


accuracy capabilities of a few thousandths of an inch by generation of simultane- 
ous grids with signal to permit accurate location of recorded transients 


sensitivity to match the most advanced sensing devices 


Alfax... 


recordings are permanent — can be stored indefinitely under all temperature 
extremes — even frozen, thawed and then recorded 

eliminates objectionable side effects — (proved completely non-toxic, non-irri- 
tant, odor-free) 

provides direct copies by Ozalid or Bruning processes 

may be written on or erased without damage to recording 


Alfax provides a simple, uncomplicated recording 
technique — having a broader application range than 

any other graphic recording media. 
POSITIVE 
? By merely passing a low current through Alfax every- 
thing from the faintest trace signal of micro-second 
duration to slow but saturated signal can be seen 


instantly, simultaneously. 

NEGATIVE Alfax electrosensitive paper is available without 
restrictions to you as an instrument manufacturer, 
electronic systems company, scientist or experimenter. 
Write for complete information to . 





‘ov furiuer iniormation mark No. 11 on Readers’ Service Card 
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Canadian Electronics Engineering 
The technical publication serving 
Canada’s electronics industry in 
management, research, design and 
application. Published monthly on 
the 4th. Industry Review & Forecast 
in January; New Products Review 
in March; Components & Equip- 
ment Directory in June; Pre-IRE Is- 
sue in September. 

Canadian Patents & Development 
New inventions owned by the Gov- 
ernment of Canada and available to 
industry under license. The exhibit 
will include a radio dial system, a 
waveguide tuning probe, rationalized 
nuclear instrumentation, and a 
transistorized infrared detector. 

The radio dial system is a remote 
control which provides a large num- 
ber of switching functions at an un- 
attended site. With it, any radio 
transmitter that can be keyed can 
be used to turn on beacons, fog- 
horns and other navigational aids. 
Key No. 202. 


The IR detector is a portable in- 
strument designed to detect faults in 
high voltage transmission lines. It 
may also be used in other applica- 
tions to measure temperatures and 
temperature differences. One version 
has been used as an intrusion alarm. 
Key No. 203. 

Cushing & Nevell Ltd. 

Technical publications and indus- 
trial advertising. 

Electronic News 

A weekly Fairchild news publication 
serving the electronics industry. 
Electronics and Communications 
Canada’s pioneer journal in the field 
of electronics and communications. 
National Research Council 
Electronic equipment developed at 
NRC for manufacture in Canada. 
Prentice-Hall of Canada Ltd. 
Technical reference books for the 
professional engineer's library, fea- 
turing “Semiconductor-Diode Para- 
metric Amplifiers” by Blackwell and 
Kotzebue; “Principles of Electronic 
Warfare” by Schlesinger; and “Re- 
liability Theory & Practice” by 
Bazovsky. 


A. C. Simmonds & Sons Ltd. . 246, 


Howard W. Sams technical publica- 
tions. 
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People — continued 





Two appointments have been announc- 
ed by Litton Systems (Canada) Ltd. 

E. C. Hodsoll has been appointed 
operations manager, He is a graduate 
of the University of Toronto, electrical 
engineering, and has held engineering 
managerial positions with Frigidaire 
and Canadian Applied Research. 


+ ae =| h. 


Suarez Hodsoll 


E, George Suarez has been appoint- 
ed administration manager. He is a 
graduate of Queen’s University and 
University of Toronto (business ad- 
ministration), Prior to joining Litton, 
he was general manager of Field Av- 
iation, 


D. J. McTaggart has been appointed 
sales manager of the Licon Switches 
and Controls Div., Canada _ Illinois 
Tools Ltd, 

A graduate in electrical engineering 
from the University of Toronto, Mr. 
McTaggart brings more than a dozen 
years’ experience to his new position. 
He has worked as power sales engineer 
with the Toronto Hydro-Electric Sys- 
tem, and chief electrical engineer with 
Black and MacDonald Ltd. 


McTaggart Johnston 


C. A. Johnston has been appointed 
sales manager of Amphenol Canada 
Ltd. 

Mr. Johnston joined Amphenol Can- 
ada in 1959 as engineering sales rep- 
resentative for Ontario. His previous 
experience includes service with the 
RCAF as a radar armament system 
technician in eastern and western Can- 
ada. 


R. G. Rafton joins Len Finkler Ltd. 
as salesman. 

Mr. Rafton, with over 10 years’ ex- 
perience in electronic sales, will be 
responsible for selling the products of 
Len Finkler’s principals to OEM's. 
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ANTENNA SYSTEMS 


Catalog 591 Catalog 598 


Immediate Delivery - 
From Coast to Coast 


The most versatile line of standard, service- 
proved antennas and transmission lines, com- 
plete with system components and mounting 
hardware, is now stocked coast to coast to as- 
sure prompt delivery backed up by 
full time technical service personnel located 
nearby, ready to assist you in your program. 


Send for fully illustrated catalogs 


Main Office: 307 Bergen Ave., Kearny, N. J. * WY 1-8600 + California Engineering Offices & Warehouse 


Stock: 427 W. 5th St., Los Angeles 13 * MA 8-3451 + 870 Tennessee St., 


San Francisco 7 * AT 2-8472 


For further information mark No, 93 on Readers’ Service Card 
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PUNCHED 
TAPE HANDLING 
EQUIPMENT 


This high speed paper tape 
reader was developed, designed 
and manufactured to read infor- 
mation into an airborne com- 
puter at 200 characters per 
second — one more of the many 
digital components and systems 
originating at Ferranti-Packard. 


LET FERRANTI-PACKARD PUT 

ELECTRONICS TO WORK FOR 

YOUR PROFIT 

@ Magnetic storage drums 

e High speed paper tape readers 

@ Remote control and telemeter- 
ing systems 

@ Reservations systems 

© Document sortation systems 

@ Data display systems 

@ Data processing systems 

@ Engineering computation 
facilities 


We continually seek competent 
engineers and scientists for devel- 
opment, design and production 
work. Contact our Personnel 
Manager. 


FERRANTI-PAC KARD 


ELECTRIC LIMITED 
<>) ELECTRONICS 

“| | DIVISION 

[2 TORONTO 

| | ONTARIO 


15, 
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Obsolete luminous dial paint 
is potential health hazard 


A recent incident in Toronto, in 
which children were in contact with 
powder containing radium, has shown 
a potential source of hazard. 

Radium powder of this kind was 
used in large quantities during World 
War II to paint luminous dials in air- 
craft and other equipment. Some of 
this material may have been trans- 
ferred to other establishments before 
1947, when the regulations of the 
Atomic Energy Control Board came 
into effect. Such material cannot now 
be acquired except under license from 
the Board, and licenses are not grant- 
ed unless the Board is satisfied, on the 
advice of its health advisers, that the 
recipient has adequate knowledge and 
facilities to ensure that no health 
hazard will result. 

It may be that some of the radium 
powder obtained prior to 1947 is still 
stored in industrial establishments, 
warehouses and similar places. After 
so many years the material will have 
virtually lost its usefulness for the 
painting of luminous dials, but it will 
remain a potential hazard to health 
because of its radioactivity. 

All organizations are therefore ad- 
vised to check their premises to as- 
certain whether they have in storage 
any old stocks of radium luminous 
compound, and if such material is 
found, or suspected, to notify immed- 
iately: Radiation Protection Division, 
Dept. of National Health and Wel- 
fare, Ottawa. 

The Division will then make ar- 
rangements for proper disposal. This 
should attempted by other 


parties. 


not be 


Canada re-appointed to 
IAEA board of governors 

Canada will again serve on the 
board of governors of the Interna- 
tional Atomic Energy Agency. She has 
been designated, along with 12 other 
countries, to serve the 1961-62 term. 

At present, the board consists of 
twenty-three members. Thirteen are 
designated by the board and ten elect- 
ed by the Agency’s General Confer- 
ence. 


Instrument calibration 
standards to be developed 
Working through the procedures of 
the American Standards Association, 
industry has sought and obtained ap- 
proval for the development of stan- 
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dards on the calibration of instru- 
ments. 

Approved by the ASA, the study 
will concern the development of tech- 
niques for the calibration of measur- 
ing systems for pressure, temperature, 
fiuid flow and liquid level. The Ameri- 
can Society of Mechanical Engineers 
will serve as administrative sponsor 
of the sectional committee developing 
the standard. 

Thirty-six delegates attended the 
spring general conference and recom- 
mended that the ASA approve stan- 
dards work for the calibration of in- 
struments. The Bureau of Ships, De- 
partment of the U.S. Navy. was the 
organization requesting the project. 


Canada-India study cost 
of nuclear power plant 

Canada and India are undertaking 
a joint study of the cost of building 
a nuclear power station of Canadian 
design in India. 

The plant would be similar to the 
Douglas Point Nuclear Power Station 
now under construction in Ontario. 
[he Douglas Point plant, which is to 
have an electrical output of 200,000 
kw when it into operation in 
1965, will use natural uranium for 
fuel and heavy water for the modera- 


goes 


tor. 

The Indian station would be almost 
identical, with modifications required 
by local climatic and geographical 
conditions. The study is being carried 
out by Atomic Energy of Canada 
Ltd., and the Indian Atomic Energy 
Commission. 


CAMESA News 





This bulletin has been prepared for 
CEE by the Specifications Division, 
Canadian Military Electronics Stan- 
dards Agency, Ottawa. 


> Two Canadian Specification Sheets 
covering button style mica capacitors 
have recently been issued by CAMESA. 
They are CSS-108, covering capacitors 
similar to but smaller than styles CB75 
and CB76 of Specification MIL-C- 
10950/5B, and CSS-109 covering capaci- 
tors similar to but smaller than styles 
CB85 and CB86 of MIL-C-10950/6A. In 
both cases requirements after tempera- 
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ture and immersion cycling, moisture 
resistance and life tests are more strin- 
gent than those of the _ referenced 
specifications. 


> Canadian Specification Sheets CSS-6 
through CSS-11 covering miniature rack 
and panel connectors have been super- 
seded by CSS-5. This Canadian Specifi- 
cation Sheet covers both plugs and 
receptacles in 14, 24, 36 and 50-contact 
configurations and is associated with 
Military Specification MIL-C-8384B. 


>» Specification MIL-C-3643 with Amend- 
ment 3, covering series HN radio fre- 
quency coaxial connectors and_ their 
associated fittings, has been superseded 
by Specification MIL-C-3643A. This 
specification no longer contains a _ re- 
quirement for qualification approval. 
Nine detail specifications, MIL-C-3643/1 
through MIL-C-3643/9 have also been 
issued, but should not be used for new 
design. It is anticipated that a further 
nine detail specifications will be issued 
at a later date. 


IRE News 


The first meeting of the Toronto 
Section of IRE will be held Sept. 11, 
with a trip to the Scarborough Field 
Station of the Meteorological Branch, 
Department of Transport. 

The tour will start at 7.30 p.m. 
with a short address outlining the his- 
tory and present status of the station. 

The second meeting of the Toronto 
Section will be held Sept. 25 at Hart 
House, University of Toronto. The 
plans for formation of a composite 
Professional Group Chapter on Mi- 
crowave Theory & Techniques, and 
Antennas & Propagation, will be dis- 
cussed. 

A joint meeting of the Hamilton 
and Kitchener-Waterloo Sections is 
scheduled for Sept. 8. A tour of the 
new CHCH-TV Telecentre at 437 
King St. West, Hamilton, will be pre- 
ceded by an informal pre-dinner meet- 
ing at Fischer’s Hotel at 6 p.m. 


SECTION NEWS 


All Canadian Sections and 
Sub-Sections of the Institute of 
Radio Engineers are invited to 
submit news for inclusion in 
“IRE News”. Mailing date for 
CEE is the fourth of each 
month, with deadline for copy 
being the fifteenth of the pre- 
vious month. 

Of particular interest to mem- 
bers from other Sections is news 
of local meetings. Attendance 
can frequently be arranged dur- 
ing business trips. 
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MODEL 2056 
Transistorized Audio Multiplex Carrier Terminals for Tele 
graph, Control and Telemetering: 


Either On-Off (AM) or Frequency-Shift keying 
3-Frequency (centre-mark-space) FSK Terminals 
Economical ‘‘Bookshelf'’ Construction, Printed Circuit 
Boards, Maximum Component Accessibility 

Plug-in Frequency-Determining Networks for Rapid Chonae 
of Channel! or Speed 


RADIO FREQUENCY LABORATORIES 


BOONTON, N.J., U.S.A 


TORONTO, CANADA 


Uni-Tel Ltd. 


@ Complete Pre-Engineered and ‘‘Packaged" Control, Telemetering, and 
Alarm Systems 


@ ‘‘Teleplex"' Time-Division Multiplexer for Audio Tone Control and Tele 
metering Systems 


1000° F 
WAVEGUIDE AND 


CO-AXIAL 
A —f LINE 


- 


ECHNICRAF 


THOMASTON, CONN. 


Always The Leader in Waveguide, Technicraft Proudly Introduces 
@ 1000° High-Power R.F. Co-Axial Cable; Extremely High Vibration Re 


sistance, Low Attenuation 

@ 1000° Flexible Waveguide-Corrugated Stainless Steel; High Strength 
Low Attenuation; Light; Can be Pressurized 

@ Miniature Flexible Waveguide for Millimeter Microwave; 3 Sizes; Corry 
gated; Low VSWR and Attenuation 


Antlab. Inc. WORTHINGTON, OHIO, U.S.A 


Complete RF and Microwave Antenna Range Systems 
Power-Driven Antenna Mounts, with Servos 

Oscillators, Modulators, Amplifiers, Integrators 

Microwave Receivers 

Recorders—Polar, Rectangular, Circular and Strip Chart, Flat Bed 
Position Indicators for High-Accuracy Angular Indication 
Power-Driven Model Support Towers 


Cascade Research os ances, caur., usa. 


Microwave Ferrite Components 

@ Uniline® Isolators, Co-Axial and Waveguide Types 
@ Gyraline® Modulators and Attenuators 

@ Circulators; Circulator Switches; Phase Shifters 


For Fully Descriptive Brochures, Contact 
Canadian Representatives: — 


icrowave Systems 


46 Crockford Blvd., Scarborough, Ont. 
Tel. Toronto PL. 5-0763 
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Conrad dependability in compact convenience 


MODEL TRH-19-1-1 


TEMPERATURE- 
ALTITUDE 
TEST CHAMBER 


The ideal facility for adding 
flexibility to small component 
testing at modest cost. Alti- 
tudes from 0 to 200,000 ft. ult., 
temperatures from —100°F. to 
+350°F. Test area 16”x16”x16” 
deep. Just one of scores of Con- 
rad stock model environmental 
test chambers. Write for com- 
plete catalog. 

CANADIAN REPRESENTATIVE 

DONALD F. BEECHEY 


3212 Weston Rd., Weston, Ontario 
Phone: Toronto, CHerry 4-8051 


tT) gang 
COPE SERE FEES 


HOLLAND, MICHIGAN, U.S.A. 
Subsidiary of Cramption Mfg. Co. 


For further information mark No. 43 on Readers’ Service Card 


AVAILABLE FROM 
STOCK MOLDS 
OR CUSTOM MOLDED 
TO YOUR OWN DESIGN 


Shown above are just a few of the many Rogan 
oy knobs available from stock molds. No tool 
Oo charge. Fast delivery. Markings can be branded 
to fit your requirements. Special shaft holes at 
nominal cost. Send for details and free catalog. 


ROGAN BROTHERS, INC. 


8003 N. Monticello * Skokie, Illinois 
Visit Booth W-6, IRE Show 
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the parks, mountain search and res- 
cue and forest fire protection, as well 
as general communication between 
parks staff. 


CGE announces second highest 
suggestion plan award 

Jack Armstrong, an employee of 
Canadian General Electric’s picture 
tube plant at Rexdale, Ont., has re- 
ceived $3,167 for an idea which con- 
tributed substantially toward quality 
improvement and savings in manufac- 
turing costs. The award is the second 
highest ever paid under the company’s 
employee suggestion plan. 

in manufacturing laminated picture 
tubes, the safety glass is bonded to 
the picture tube with an epoxy resin. 
Previously, the method of spacing the 
safety glass from the tube face during 
the bonding process permitted dirt to 
enter, frequently causing the tube 
to be rejected. Mr. Armstrong devel- 
oped an idea for a jig that maintains 
the proper spacing yet prevents the 
ingress of dirt. 

CGE has adopted over 35,000 sug- 
gestions since the plan was begun in 
1926. 


Ontario presses campaign in U.S. 
for manufacturing arrangements 

The Provincial Government has 
stepped up its all-out campaign to 
assist Ontario manufacturers obtain 
new products for fabrication through 
manufacturing arrangements with 
United States companies. 

F. J. Lyle, director, Industrial De- 
velopment Branch, Department of 
Commerce and Development, said the 
Branch has completed the second 
phase of a direct mail campaign, urg- 
ing more than 18,000 U.S. executives 
with the power of decision to investi- 
gate the possibility of having their 
product, which now may be exported 
to Canada, manufactured in the prov- 
ince. 

More than 750 Ontario companies 
have indicated their willingness to en- 
ter into a manufacturing arrangement, 
and many U.S. firms responded to the 
first direct mail’ campaign in March. 
Negotiations are now being conducted 
as a result of this response. One case 
cited by the Branch as an example is 
the agreement recently concluded be- 
tween Guardian Electric Mfg. Co. of 
Chicago and Carriere & MacFeeters 
Lid. of Scarborough, Ont. 


Prentice-Hall and Litton sign 
educational product pact 

The two companies have consum- 
mated an agreement to jointly de- 
velop, produce and market teaching 
machines and related educational ma- 
terials. 
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SELECT 


the Sinclair 
Model 318 
High Gain 


ANTENNA 


The Model 318 is a low 
cost, lightweight Base Sta- 
tion Antenna designed to 
operate under severe cli- 
matic conditions. 

It is completely protected 
by o sturdy fibreglass ra- 
dome. 

All metallic parts are spe- 
cially treated to resist cor- 
rosion. The effects of icing 
are greatly reduced due to 
its wide bandwidth. 


GAIN 
7.5 db ‘ 
FREQUENCY RANGE 
400-470 Mc. 
PATTERN 
Omnidirectional 
Vertically 
Polarized 
POWER RATING 
100 Watts 


V.S.W.R. 

1.5 or less 

at design frequency 
BANDWIDTH 


10 Mc for V.S.W.R. 
less than 2 to 1 








WRITE TO-DAY 
FOR 
COMPLETE 
CATALOGUE 
INFORMATION 


SINCLAIR RADIO 
LABORATORIES LTD. 


21 Toro Road, P.O. Box 179 











Under the agreement, Prentice- 
Hall Inc., well-known textbook pub- 
lishers, will develop programmed edu- 
cational materials especially for use 
with teaching machine devices. Litton 
Industries, active in the audio-visual 
field through its Applied Communi- 
cations Division, will design and build 
the teaching machines. The marketing 
program will be conducted jointly. 


Ottawa report 


Canadian Control of manufactur- 
ing industries ranges from a low of 
2% in rubber to a high of 86% in 
the beverage industries. 

The Dominion Bureau of Statis- 
tics, in a supplement to a review of 
Canada’s balance of international pay- 
ments last year gives a breakdown of 
foreign ownership and foreign control 
over chosen areas of the Canadian 
economy during 1958, the last year 
for which figures are available. 

The supplement presents two tables 
which make the distinction between 
the total ownership of capital invested 
in Canadian industry and the actual 
control exerted through such owner- 
ship. 

For example, foreign investors 
owned 34% of all the cap!tal invested 
in Canadian industry in 1958, un- 
changed from 1957. They held con- 
trolling ownership in industries rep- 
resenting 32% of the total capital 
investment, also unchanged from the 
previous year. 

A glance at the figures for all man 
ufacturing shows how these two sets 
of figures relate. U.S. investors in 
1958 owned $4.4 billion dollars of 
the total investment of $10.9 billion, 
or 40%. They controlled industries 
with a total capital investment of $4.7 
billion, representing 43% of the total 
investment. Great Britain and other 
foreign capital owned $1.2 billion of 
the total investment in this field, or 
11%, but the companies they con- 
trolled represented a capital invest- 
ment of $1.4 billion, or 13% of all 
manufacturing industries. 

Thus foreign ownership of manu- 
facturing increased from 50% to 
51% and foreign control rose from 
56% to 57%. Detailed figures for 
the Electrical Apparatus industry 
were: 

Total investment — $504 million. 
Ownership — Canada $139 million 
(28%); United States $312 million 
(62%); Great Britain $36 million 
(7%); Others $17 million (3%). Con- 
trol—Canada $105 million (21%); 


WHEN QUALITY 
IS A MUST 


Stromberg-Carlson 


TELEPHONE-TYPE 
COMPONENTS 


RELAYS: Wide range, for electr 
mechanical switching. Send f 
Bulletin T-5000R2 


KEYS: Cam-type and push-button. 
Send for Bulletin T-5002R 


STEPPING SWITCHES. Fast and de- 
pendable. Bulletin T-5001R 


= 
— 


JACKS & PLUGS: For many electri- 
cal and electronic uses. Send for 
Bulletin T-5003 


TELEPHONE HANDSETS: Standard 
or with switch assemblies. Send 
for Bulletin T-5005. 


for bulletins and more 
information contact 


Hackbusch 


Electronics 
Limited 


23 Primrose Avenue, Toronto 4 


GENERAL DYNAMICS 
/ ELECTRONICS 


United States $328 million (65%); 
All others $71 million (14%). 


Downsview, Ont. 
ME 5-1881 


For further information mark No, 102 
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CONCEPT in.. 
illuminated, 

push button, 

interlocking, 

multiple position switches 


Capitol’s new “IC” type illumination features Sylvania’s new short 
base indicator lamp, rated at 3,000-5,000 hours! 

Compact design requires minimum mounting space behind panel, 
mounts low to surface, too! Contact rating — 3 amp. & 5 amp., 
110 v. A.C., non-inductive. 


Write for complete catalog. 


IP I SWITCHES THE CAPITOL MACHINE Co. 
36 Balmforth Avenue, Danbury, Connecticut 
CANADIAN REPRESENTATIVES: 
JOHN R. TILTON LTD . H. W. BRIEGER 
51 McCormick Street 4927 Jean Brillant Avenue 


Toronto 8, Ontario, Canada Montreal 29, Que., Canada 
For further information mark No. 38 on Readers’ Service Card 





Readouts I oo 
that do Stedivolt 


24 hours a day 
365 days G year 
—zo relieve headaches 

due ta line 


_ voltage uariations 


STEDIVOLT 
AC Line Voltage 
Regulators 


r 


Series 80000 NE us Accuracy 0.5 percent 


No waveform distortion 
Single or three-phase 


DISPLAY NUMBERS, 1.75 to 350 KVA 


Use no relays 


WORDS, COLOR, and SYMBOLS Tube or transistorized 
contro 
Will withstand heavy 


Features the largest readout overloads 

area (77% sq. in.) employing rite for literature 
these applications. Price com- Made in Canada by 
plete from $33.00. Your inquiry GEORGE 


regarding readouts that do 

more, for you, is invited. i< Ey i< 
InoustRiAL Evectrowic ENGINEERS, Inc. [ 4 LIMITED 
5528 Vineland Ave., North Hollywood, Calif. Lesmill Rd. Don Mills, Ont. 
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Defence contracts 





Unclassified electronics contracts for 
$10,000 or more have been award- 
ed to the following Canadian firms 
by the Department of Defence Pro- 
duction. A figure in parentheses in- 
dicates the number of contracts, the 
amount being the total value. 


July 1-15, 1961 


> Airtron Canada Ltd., Renfrew, Ont., 
equipment, $13,300. 

> Atlas Instrument Corp. Ltd., Toronto, 
oscilloscopes, $11,098. 

> Automatic Electric Sales (Canada) Ltd., 
Toronto, telephone sets, relay units and 
subscriber's station equipment, $79,604 
>» Aviation Electric Ltd., Montreal, air- 
craft instruments, $57,611. 

> Bell Telephone Co. of Canada, Mont- 
real, technical representative, $27,644. 
> Bell Telephone Co. of Canada, Ottawa, 
lease of communication circuits, $234,- 
107 (6): installation of telecommunica- 
tion equipment, $157,402 (2). 

> British Columbia Telephone Co., Van- 
couver, lease of communication circuits, 
$82,927. 


_> Canadian Marconi Co., Montreal, 


tubes, $51,570. 

>» Canadian Motorola Electronics Co., 
Toronto, error detection and correction 
equipment, $683,024 (2). 

> Canadian National Railway Co., Ot- 
tawa, lease of communication circuits, 
$188,299 (4). 

> Canadian Pacific Railway Co., Ottawa, 
lease of communication circuits, $403,- 
465 (7). 

> Collins Radio Co. of Canada Ltd., 
Toronto, maintenance spares for flight 
systems, $37,562. 

> Computing Devices of Canada Ltd., 
Ottawa, technical representative, $10,000: 
spectrometer, $25,878. 

>» Domac Technical Sales Ltd., Ottawa, 
test sets, $20,250; signal generators, $13,- 
500 

> E.M.I.-Cossor Electronics Ltd., Dart 
mouth, N.S., sonobuoys, $438,814 

> Electronic Materiels International Ltd.. 
Ottawa, components, $12,240. 

> Honeywell Controls Ltd., Toronto. 
cable assemblies, $15,938. 

> Samuel ( Hooker (Canada) Ltd., 
Montreal, servomechanisms training aids, 
$45,539 

> Hoover Co. Ltd., Hamilton, blowers. 
$66,106 

> Instronics Ltd., Stittsville, Ont., har- 
ness for wireless sets, $38,716. 

> International Business Machines Co 
Ltd., Ottawa, rental of office equipment, 
$44,115 

> Mallory Battery Co. of Canada Ltd., 
Toronto, batieries, $15,186. 

> Manitoba Telephone System, Win- 
nipeg, installation of telecommunication 
equipment, $66,475. 

> Northern Electric Co. Ltd., Ottawa, 
teletype spares, $85,376. 

> Northern Radio Mfg. Co. Ltd., Ottawa, 
signal generators, $37,088. 

> Philco Corp. of Canada Ltd., Don 
Mills, Ont., tech. reps. $62,706. 
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ELEVATOR 
and 


MULTI- 
ONDUCTOR 


CABLES 


50 years experience in the design 
and manufacture of elevator cable 
enables BIW to offer a wide 
variety of extra flexible made in 
Canada cables for missile ground 
support, aircraft and marine tow, 
or industrial use. 

The multi-conductor (above 
combines individually shielded 
RF coaxial cables with high volt- 
age power and low voltage control 
leads. Neoprene jacket is oil, flame, 
and low temperature resistant. 
Stainless steel braided armour uti- 
lizes ‘‘Kellum grip” effect to take 
strain. Vinyl over jacket 
surface protection against air and 


gives 


moisture. 
For information on standard items 
or short runs on special requirements 


contact:— 


BOSTON INSULATED WIRE AND 


CABLE COMPANY LIMITED 
HAMILTON, ONTARIO 


For further information mark No. 26 
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>» Plessey Co. of Canada Ltd., Montreal, 
harness for wireless sets, $132,057. 

> RCA Victor Co. Ltd., Montreal, repair 
and overhaul of electrical/electronic 
equipment, $45,900. 

> Raytheon Canada Ltd., Ottawa, tubes, 
$219,728. 

>» Stewart-Warner Corp. of Canada Ltd., 
Belleville, Ont., first line test and 
accessories, $435,755. 

>» T.M.C. (Canada) Ltd., Ottawa, equip- 
ment, $81,410; transmitter, $41,383. 

> F. V. Topping Electronics Ltd., To- 
ronto, equipment, $70,458 (2); 
$21,110. 


sets 


exciters, 


July 16-31, 1961 


> Ampex of Canada Ltd., Ottawa, port- 
able instrumentation recorder/reproducer, 
$24,226. 

>» Aviation Electric Ltd., 
craft instruments, $32,611 
> British Columbia Telephone Co., Van- 
couver, lease of communication circuits, 
$10,998. 

> Canadian Aviation Electronics Ltd., 
Montreal, technical representatives, $23, 
000. 

> Canadian General Electric Co 
Toronto, tubes, $10,809 

> Canadian Marconi Co., Montreal, 
transmitting station coaxial feeder equip- 
ment, $155,907. 

> Canadian National Railway Co., Ot- 
tawa, lease of communication 
$124,802 (2) 

> Canadian Pacific Railway Co., 
communication 


Montreal, air- 


Ltd.., 


circuits 


Ottawa, 
lease of circuits, $207,- 
481 (4). 

> Canadian Westinghouse Co 
tawa, modification kits for 
$13,176 

> Edo (Canada) Ltd., Ont.., 
repair and overhaul of sonar transducers, 
scan and directional transmission switch- 
es, $74,995. 

> Instronics Ltd., 
munications receivers, $69,367 
> National Telecommunication 
Ltd., Ottawa, supply and installation of 
telecommunication cable plant, $39,075 
> Northern Electric Co. Ltd., Belleville, 
Ont., technical representative, $44,503 

» RCA Victor Co. Ltd., Montreal, tech 
nical representatives, $57,867 (2): 
$16,197. 

» Sperry Gyroscope Ottawa Ltd., Ot 
tawa, synchro repeate 
$21,661. 

>» Sylvania Electric (Canada) Ltd.., 
real, tubes, $29,619 
> T.M.C. (Canada) 
mitters, $82,455 

> Telecables & Wires Ltd., Fort 
Man., telephone cable, $24,719 

> F. V. Topping Electronics Ltd., To 
ronto, exciters, $59,629 

> Union Carbide Canada Ltd.., 
batteries, $201,520 

> Varian Associates of Canada _ Ltd.., 
Georgetown, Ont., klystrons, $22,900 


Ltd., Ot- 


torpedoes, 
Cornwall, 
Suttsville, Ont., com 


Supply 


relays, 


gyro compasses, 


Mont 
Ltd., 


Ottawa, trans- 


Garry, 


Toronto, 


PLAN TO ATTEND 
THE 1961 IRE CANADIAN 
ELECTRONICS 
CONFERENCE 


SEPTEMBER 1961 
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MOVING? 


PACKAGE | . gE : | Please notify us 
WITH | i immediately when 


PIBBUIITALE 2M] mine rm som 


Secidoadl present address. 
andar 


CONSOLES « RACKS « CHASSIS 


By so doing you will 
PANELS «CABINETS *CASES y so doing y 


continue to receive 





CONTACT YOUR LOCAL DISTRIBUTOR or WRITE 
FOR LATEST COPY OF THE PREMIER CATALOG | your copy of 


See Our Booth 264 at } | CANADIAN 


IRE Canadian Electronics Conference — Toronto 


PREMIER lel! ELECTRONICS 

METAL HOUSINGS, Ltd. &)§) ENGINEERING 

5810 Smart Ave., 
Montreal 








each month 
without 


interruption. 
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N EW. rapio-reePHONe TERMINATION UNITS 
sy ETELCO 


Shown at Booth 531, IRE CANADIAN ELECTRONICS CONFERENCE—Oct. 2,3 & 4 


First time shown in Canada, these units (in conjunction with a duplex v.h.f. radio link) provide for con- 
necting the subscriber's telephone at one end of the link to the public automatic or manual exchange 
at the other end. 


These compact cabinet units provide for: 

a) Remote subscriber service to a C.B. or automatic telephone exchange. 

b) Tie line circuit between C.B. or automatic telephone exchanges. 

c) Singing suppressors and in-band signaling for long distance operation of multi-subscriber service into 
C.B. switchboards. 


ALSO AT BOOTH 531 learn about 
MULTIPLEX Carrier Telephone Equipment, 12 to 600 channels, fully transistorized. Works over excep- 
tional distances. Applies to radio, open wire or cables off battery or A.C. 


ALSO COMPANDORS, RURAL CARRIERS, ECHO SUPPRESSORS, TEST EQUIPMENT and SPEECH PLUS DU- 
PLEX TELEGRAPH UNITS 


Do be sure to visit ETELCO at BOOTH 531 


ETELCO CANADA LIMITED 


199 ASHTONBEE ROAD SCARBOROUGH, ONTARIO 
Telephone: Plymouth 9-4407 


Subsidiary of: ETELCO LTD., 22 LINCOLN’S INN FIELDS, LONDON, W.C.2. 
Formerly Ericsson Telephones Limited 
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*K *K 
transistorized 


CHOPPER 


INTO YOUR 
DESIGN 


CLAREED Sealed Contact Reed relays put you . . . the 
designer . . . in the driver’s seat. They are simple in 
design, flexible in assembly. They are packaged and 
mounted to comply with your mechanical design con- 
figuration...even on your own circuit board. 
CLAREED relays are ideal components for transistor- 
drive applications, computers, data-processing and 
other high speed equipment. 

Contacts are hermetically sealed in inert gas. Tens 
of millions of operations are assured since contact 
produced, proven and sold in quantity. It is a highly contamination is completely precluded. Hundreds 
Gehie,. demi-tue cheeber with dicen wantiien of millions of operations are possible when operated 

up to \% rated load. 


designed for low level d.c. chopping. The SM 10 has ; . 
no moving parts to wear or contacts to become —— Fi — —e 
contaminated and never requires adjustment. . . 

q siniiiens ACTUAL SIZE / Basic element of CLAREED relays is 
this switch capsule. A pair of magnetically operated 
contacts is hermetically sealed in a glass capsule, in 


an atmosphere of inert gas. The capsule combines 


i | i i i lity , 4 " = . 
%F Noise level so low, it will % Wigh stobility over the extreme simplicity and long life. It has excellent 


switch a voltage of one temperature range of 0° to Pmcre 
microvoll. 55°C. low-level characteristics. 


Electronic 
Modulator 
SM 10. 


The TMC Electronic Modulator SM 10 is the first 
fully encapsulated transisiorized chopper to be 





The SM 10 has all these features: 


3% Carefully matched, selected components 


give low drift and almost limitless life. If you use relays, it will pay you to know all 


about CLAREED an entirely new concept in 
WH eperete wom any © % Small ond compact diam- relay design. Address C. P. Clare & Co., 3101 
volt sinusoidal or square- eter 1%,” x 1%”. OER t ks - : Sale > 
wave supply at frequencies Pratt Bivd., Chicago 45, Illinois. In c anada: 
from 40 c/s to 1000 c/s. C. P. Clare Canada Limited, 840 Caledonia 

Road, Toronto 19, Ont. e Cable Address 

x“ Epoxy resin cast and aluminum encapsulated — will CLARELAY. Send for Bulletin CPC-10 

withstand excessive vibration and shock effects (suitable for : 

all military and commercial projects) . 


Telephone or write for illustrated leaflet to:— 


TELEPHONE MANUFACTURING CO. LTD. 


SAXONY BUILDING 26 DUNCAN STREET 
TORONTO, ONT. Telephone EM. 6-5314 


a a aR oe SEE IT AT THE IRE SHOW BOOTH NO. 238 
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When only the best is good enough 





Flared opening admits 8 to 16 gauge wire 
to proper position. 

Tabs stop wire from being inserted too far. 
Heavy serrations grip positioned wire 
firmly. 


THE NEW, JONES 


QUICK-CLAMP” 


BARRIER TERMINAL STRIPS 


Rapid installation—Positive Connections 
without costly wire terminals! 


Designed and developed in Canada with patent 
pending*, the Quick-Clamp Barrier Terminal 
Strip is a new exclusive product of the United- 
Carr Fastener Company of Canada, Limited. 

The flared opening of the Quick-Clamp 
readily accepts prepared wires which are then 
firmly held by serrations in the clamp. As the 
screw is turned home positive contact is made. 

Quick-Clamp Terminal Strips permit effi- 
cient, rapid assembly without costly wire 
terminals, and without bending the wire about 
a screw. 


“U" type 
(Quick-Clamp) 
terminals one 


“U" type 
(Quick- Clamp) 
terminals one 
side solder side connec 
connections tions through 
on other side. panel. 


“U" type 
(Quick-Clamp) 
terminals both 


FREE SAMPLE and data bulletin on request. 


) Thies \ 1. 


MAKER OF FASTENERS 


H. B. JONES DIVISION 
UNITED-CARR FASTENER COMPANY OF CANADA LIMITED 


231 Gage Avenue North, Hamilton, Ontario 
Sales Offices: Hamilton, Toronto, Montreal 
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When space is at a premium and 
dependable protection is a must SPECIFY 


Miniature Circuit 
Breakers 


Type 
43-500 
Thermal 

Magnetic 


Type 
46-200 
Thermal 


Ratings from 0.05 to 15 amps. at 250 v.a.c. or 65 v.d.c. 
Built-in Signal Contacts for 250 v.a.c. 1 amp. circuits. 
Special Characteristics to suit individual requirements. 
Manual Trip Release. 

Small Dimensions. 

For further information on these and other E-T-A Protective 
Devices call, write or visit 


<Gi> PRODUCTS OF CANADA LTD. 


265 CRAIG ST. W. MONTREAL, QUE. 


IN U.S.A. E-T+A PRODUCTS CO. OF AMERICA 
6284 NORTH CICERO AVE., CHICAGO 46, ILL. 
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SLIP-RINGS 


and 


ROTARY SWITCHING 
ASSEMBLIES 


designed and built to 
your performance 
specifications 


® Single-circuit or 
multi-circuit 


@ Low-current or 
high-current 


Drum-type 
or pancake 


Internal or 
external rings 


Continuous or 
segmented 


Bulletin 61-01 gives details of representa- 
tive Electro Switch slip-ring designs and 
includes a convenient check-list for your 
use in specifying slip-rings and rotary 
switching and selector assemblies. Write 
today for your free copy. 





setpeam GEORGE M. FRASER, LTD. 


SWITCH Be 1554 Yonge Street, Toronto 7, Ontario 
CORP 1024 Notre Dame St, __ 815-25th Ave., NW 
Wey th. Ma Lachine, P. Q ee Calgary, Alberta 
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A complete line 
for industrial 
applications and 


Original equipment 
12 8 © & Ff fF Ff hLhUmDlLUmLUD UDF 





SMG-57 Sweep Marker Generator 


A combination sweep and marker gen- 
erator — 1% accuracy. Continuous fre- 
quency Coverage—3 m.c. to 260 m.c. 
Vernier dial drive. 

Internal crystal controlled 4:5 m.c. os- 
cillator. This unusually accurate (1%) 
versatile unit can speed up difficult 
trouble shooting and alignment; over 
100,000 Micro-Volt, variable output. In- 
dividually calibrated on marker fre- Running Time Meters Re-Cycling Timers 
quency clearly showing exact setting ok 


WIRED AND CALIBRATED ONLY $139-95 I Manufactured and Distributed in Canada Zeer $ 
i 


by TIMER~ |) 5 
STARKIT 


SPERRY GYROSCOPE ©"; 
STARK ELECTRONIC INSTRUMENTS LTD. 
AJAX, ONTARIO 


4 r 
OTTAWA LIMITED wg i ; 
P.O. Box 90, OTTAWA, ONT. “= bs ' 


oe oe ee ee ee ee ee ee ee es es es 
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Vacuum Deposition 
and Thin Films... 


Micro-circuitry is the latest in a long line of applications 
using vacuum deposited films. Information and demon- 
Strations of this technique will be available at the 
Edwards Booth No. 538, Canadian I.R.E. Show, 
October 2, 3, and 4th. 





PUMPS * INSTRUMENTS * CONTROL EQUIP- 
MENT ® LEAK DETECTORS AND ACCESSORIES 
ALSO ON DISPLAY 


A 
Model 12E3, Also avail- " + F “If it’s High Vacuum call Edwards 


able: 12EA, 12E6 and ts = i. 
1268. ie L ... it’s our only business 


Base plate close-up showing 
turret head evaporation 
source, ionic bombarding 
rings and radiant heater. & 


EDWARDS HIGH VACUUM (CANADA) LIMITED 


P.O. Box 515, Cumberland Avenue, Burlington, Ontario @¢ 3279 Grand Island Boulevard, Grand Island, N.Y. 
For further information mark No. 48 on Readers’ Service Card 
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[teens 


PVC GROMMETS..  smatier vo.ars? 


hs 


OUR WIDE RANGE OF ED 


1S 
“helvin grommets” 
& Pylons with unchanged prices* are an even better 


buy these days. 


SAVES COSTLY TOOLING. 


AVAILABLE IN | *Less than 4 cents of the dollar you spend at 


HUNDREDS OF Pylon emigrates from Canada. 
SHAPES and SIZES | 








Pylon spends the balance in CANADA — over 


@ LONG LIFE P.V.C. 96 cents — for 
e@ FUNGUS RESISTANT 
e CLEAN 


eNO DETERIORATION 
FOR EVERY MANUFACTURING NEED! 


auromorve avian BEES 





e Wages 
e Material 
e Taxes 
e Profits 


al “WHEN YOU BUY PYLON — 
N YOU BUY CANADIAN” 


! 


PYLON ELECTRONIC DEVELOPMENT , 
HELLERMANN CANADA ur. —— ae 


44 DANFORTH ROAD, SCARBOROUGH, ONT., 698-2547 161 CLEMENT ST., VILLE LA SALLE, MONTREAL 32, QUE. 


Send for information and samples 
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CANADA’S 
SEMICONDU 
BUYERS’ GUI 


DEVOTED EXCLUSIVELY TO 
SEMICONDUCTORS, TRANSISTORS, 
DIODES AND RECTIFIERS 


Need help with your semiconductor buying? This catalogue is 
designed with you in mind. To back it up . . . Canada’s most 
comprehensive stocks of semiconductors of ALL types. Electro 
Sonic is your number one fast service house for all your needs. 


ELECTRO SONIC SUPPLY CO. LTD., 
INDUSTRIAL SALES DIVISION, 
543 Yonge Street, Toronto 5, Ont. 


(J Send FREE 1961 Semiconductor Catalogue No.611S. 


SEM | 
CATALOGUE GIOR : 


Company ELECTRO sonic « 
a es Gi ee Ee aaa eu eee yr 


SUPPLY Company , 


IMITED 


IVIL ea) ae Lae ee 
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A COMPLETE 
RANGE 


For vacuum sweepers, fans, power 
tools, etc., and radio and electronic 
equipment. 


Send for your free 
copy of our new 
catalogue Z-12-C 


arrow 


7.45 im ARROW-HART & HEGEMAN (canapa) LIMITED 


nein Industry Street, Toronto 15, Ontario. Phone RO. 2-1101 
7365 Mountain Sights, Montreal, Quebec. 
Representatives: Cochrane Stephenson (Western) Ltd., Winnipeg, Calgary, 
Edmonton, Vancouver « George C. Robinson, Saint John, N.B. 


For further information mark No. 15 on Readers’ Service Card 


from Baird-Atomic 


_ MINIATURIZED 


COUNTING TUBE 


featuring routing 
guides for simplified 
bi-directional counting 


Titetelaelele- lalate m-Mmael eh elil® be 
guide system to provide glow 
— ' | direction sensing, this new 

| I | | || | cold cathode tube reduces 
 L. the process of multi-stage, 
reversible, bi-directional 
counting and selecting to its 
simplest terms. This means 
fewer components, resulting 
in increased reliability and 
reduced costs. Ruggedly 
constructed, the GS10H 
follows the long Dekatron® 
de-lelhelelaMmielm@mea-tit-leliiie] 
FValemel-laielqut-Ule-m 


1.18 MAK ~| 
ACTUAL SIZE 


DEKATRON ® Gs10H 


WRITE FOR THE NEW B/A HANDBOOK OF COUNTING TUBES. PRICE: $1.00 


TOI ic Mc LO ME Colo Clilaslelll ae) ea-1-) mm Ol ac-1.7- PmOlilc- Lace) 


5 | BA/RD-ATOM/C of Canada, Ltd. 


ADVANCED OPTICS AND ELECTRONICS SERVING SCIENCE 


For further information mark No. 23 on Readers’ Service Card 
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For Long Life, 
Power 
Economy... 


Specify the 


N 1 ’ a TYPE LF relay shows 


CLARE LaTCHING 
SUBMINIATURE 
crystal can RELAY 


The new CLARE Type LF, magnetic latching sub- 
miniature relay offers designers simplified cir- 
cuitry in small space by providing latching effect 
without transistors. Magnetic latching results in 
power economy. 

The Type LF is available with either 2-coil or 
1-coil configuration. The 2-coil relay allows com- 
plete control of the latching operation within the 
relay and provides an extremely compact oper- 
ating unit. The 1-coil relayis somewhat more sen- 
sitive; it is adaptable to existing circuits where 
outside control is provided. The Type LF pro- 
vides the same wide range of mounting arrange- 
ments and terminals as the CLARE Type F relay. 


FOR NON-LATCHING OPERATION 


inal CLARE Jype F 
| Sot SUBMINIATURE 
olf CRYSTAL CAN RELAY 


The CLARE Type F relay is extremely 
fast and more than moderately sen- 
sitive. It is built to withstand temper- 
ature extremes, heavy shock and extreme vibration. 
Contacts, rated at 3 amperes, are excellent for low- 
level circuit operations. Send for Design Manual 203. 


For coil and mounting data on CLARE 
Type LF relay send for CPC-12. Address: 
C.P.Clare & Co., 3101 Pratt Bivd., Chicago 


45, lilinois. In Canada: C. P. Clare Canada 
Ltd., 840 Caledonia Road, Toronto 19, 
Ontario. Cable address: CLARELAY. 
Cc. P. CLARE «a CO. 
Relays and related 
contro/ components 


SEE IT AT THE I.R.E. SHOW, BOOTH 238 


For further information mark No, 41 on Readers’ Service Card 
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“WIRE-WOUNDS” 
ARE CIRCUIT SHRINKERS 


... newly expanded line lets AXIOHM® 
power resistors go into smaller circuits! 


Ward Leonard AXIOHM power resistors are now available in 
seven sizes—down to 2 watts, up to 12.5. 

They’re ideal for miniaturization in printed-circuits, indus- 
trial instrumentation and automation circuitry. But they’re 
recommended for any electrical or electronic application 
where the highest stability and maximum overload capacity 
are required. 

The seven AXIOHM sizes come in a complete range of resist- 
ance values (see table) from 0.1 to as high as 75,000 ohms. 
Naturally, they feature the qualities Ward Leonard has made 
famous in power resistors: 

Vitrohm vitreous enamel; Ward Leonard’s specially made 
ceramic core; specially selected and matched resistance wire; 
and strong, permanent, low-resistance, spot-welded, lead-to- 
end-cap junctions. o.15 








SIZES AND RATINGS 
Dimensions (inches) 





Rating Type Resistances (ohms) 





(in watts) Length* Diam. 





2x 
3X 
4X 
5XM 
7X 
10 10XM 
12.5 12.5X 


























*Less leads. 
Get complete details in Supplement C to Catalog 15. Write 
for your copy and a list of stocking distributors today. 


See us at Booth 547 at the IRE Show 


WARD LEONARD 
OF CANADA LIMITED 


BIRCHMOUNT ROAD TORONTO 16 


Resistors ©* Rheostots ¢ Relays © Motor Controls « Dimmers « Loadbanks 
SAFT Batteries * Barkelew Switches 

Wholesale Distributors in Kitchener, Hamilton, Toronto, North Bay, Ottawa, Montreal 

cnd Quebec 6104 


For further information mark No. 113 on Readers’ Service Card 
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GUDELACE 

TAKES THE 
SLIPS ¢ 
rol Uh mela 
LACING 


Try this simple test. Tie a piece of Gudelace around a pencil in a half hitch and pull 
one end. Gudelace’s flat, nonskid surface grips the pencil—no need for an extra finger 
to hold Gudelace in place while the knot is tied! 

Gudelace makes lacing easier and faster, with no cut insulation, or fingers—no slips 
or rejects—and that’s real economy. Gudelace is the original flat lacing tape. It's 
engineered to stay flat, distributing stress evenly over a wide area. The unique nonskid 
surface eliminates the too-tight pull that causes strangulation and cold flow. Gudelace 
is made of sturdy nylon mesh, combined with special microcrystalline wax, for out- 
standing strength, toughness, and stability 

Write for a free sample and test it yourself. See how Gudelace takes the slips—and 
the problems—out of lacing 


GUDEBROD 


represented and stocked in Canada by 


WHITTAKER ELECTRONICS LIMITED 


Head Office: 1171 Whitmore Ave., Ottawa 3, Ontario PArkway 2-8563 
Central Ont.: 2 Neapolitan Drive, Scarboro, Ontario AXminster 3-316] 
Quebec and Maritimes: 5056 Chestnut Ave., Pierrefonds, Montreal, Que 

MUrray 4-3000 


BROS. SILK CO., INC. 


Our stocks comply with MIL. specifications. 
For further information and sample 


mark No. 114 on Readers’ Service Card. 


Flyback Transformer 


COILS 


by S. G. SMALLWOOD LIMITED 


bs 100% Canadian Financed and Controlled 
‘ae 


Fifteen years business experience in supplying Radio, Tele- 
vision and Electronic manufacturers. A modern equipped 
laboratory and staff with years of engineering know-how. 
A full line of Television Coils, Loop Antennas, R. F. Coils, 
1.F. Coils, Oscillators, Solenoids, Flyback Transformers, Special 
Coils and applications for the Electronic Industry in general. 


For your present ond future security 
BUY CANADIAN _— BUY QUALITY — BUY SMALLWOOD 


S. G. Smallwood Limited 


391-397 King Street East, Kitchener 
Representatives—Ontorio, The Glendon Co. Lid. Quebec, Mcintyre Agencies 
For further information mark No. 103 on Readers’ Service Card 
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PRECISION ELECTRONIC COMPONENTS (1956) LTD. 


This Canadian Company makes a complete range 
of variable composition resistors for industrial and 
military applications. 


PRECISION ELECTRONIC COMPONENTS (1956) LTD. 


50 WINGOLD AVE., TORONTO, ONTARIO RU. 1-6174 
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Round-up: news and future events 





Dr. P. P. Kisliuk of Bell Telephone Labs. adjusts the collimator which directs 
the light beam from a ruby maser oscillator, right, through the ruby maser 
amplifier, centre, to a photo-multiplier tube at the extreme left. 


Pulsed ruby optical maser is 
operated as light amplifier 


Scientists from Bell Telephone Lab- 
oratories, New York, have operated a 
pulsed ruby optical maser as a light 
amplifier. 

In their experiment, two ruby 
masers were set up in tandem. A 
pulse of light from one maser, operat- 
ing as an oscillator, was beamed into 
the other. Amplification of the light 
by a factor of two was observed. 

Although it has been known pre- 
viously that maser oscillators amplify 
light enough to make up for losses at 
the end mirrors, this is the first time 
such large amplification has been ob- 
served and measured directly. 

Drs. P. P. Kisliuk and W. S. Boyle 
of Bell Telephone Labs. described the 
experiments in a paper delivered at 
Wescon last month. They noted that 
with a more precise experimental set- 
up and greater control of tempera- 
ture, it undoubtedly will be possible to 
obtain a larger amplification. 


Cybertron learns by 
trial and error 

Cybertron is an alogical machine 
which learns by trial and error. It 
relates new situations to past experi- 
ence to constantly improve its skill. 

The machine tackles problems by 
figuring out its own method of attack, 
then it gives answers and tells how it 
arrived at that answer. 

Two versions of the machine are 
under development at Raytheon Co., 
Norwood, Mass. Richard P. Watt, 
head of the team developing Cyber- 
trons says a broad range of military 
and industrial applications are possible 
with the appropriate sensors. 

In canneries, learning machines can 
be taught to sort and grade fruit. Once 
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a Cybertron has mastered a particular 
task, its know-how can be transferred 
to a simpler machine which can per- 
form the task, but cannot do any 
further learning. 


Industrial electronics 
training course 

During the past two years some 600 
people have attended courses in in- 
dustrial ‘electronics presented in To- 
ronto by Electro Sonic Supply Co. and 
Canadian General Electric Co. 

The courses are intended to give 
non-engineering people an understand- 
ing of how electronic equipment works 
and is utilized in industry. The next 
session begins Sept. 7. 

Persons interested in participating 
should contact C. D. MacKenzie, 
Electro Sonic Supply Co., 543 Yonge 
St., Toronto. 


Technical papers wanted 
for components conference 

The 1962 Electronic Components 
Conference, sponsored by AIEE, EIA 
and IRE, with ASQC and SNT par- 
ticipating, is soliciting papers on elec- 
tronic components and materials. 

A 500 word summary, together with 
the authors name and address, should 
be sent to H. A. Stone, Chairman 
Technical Program Committee, 1962 
Electronic Components Conference, 
c/o Bell Telephone Labs., Murray 
Hill, NJ. 

The deadline for summaries is 
October 9, 1961. The conference will 
be held in Washington D.C., May 8- 
10, 1962. 

Suggested paper topics are: classical 
components; combined function de- 
vices; solid-state applications; magnet- 
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ics; electromechanical devices and 
concepts; microwave components; fil- 
tors and networks; connecting devices 
and techniques; processing, assembly 
and measuring techniques; non-de- 
structive testing; component reliability; 
electronic ‘materials; component-sys- 
tems planning and integration. 


EIA-IRE golf tournament 
and dinner in Toronto 

The annual EIA-IRE golf tourna- 
ment and industry dinner will be held 
at Toronto’s Cedar Brae Golf and 
Country Club, Sept. 28. 


COMING EVENTS 


September 

5-8 Assoc. of Computing Machin- 
ery 1961 Conf. Statler Hilton 
Hotel, Los Angeles. 
1961 Joint Nuclear 
Symp. North Carolina 
College, Raleigh, N.C. 
Symp. on Nuclear Instrum., 
Atomic Research Establish- 
ment, Harwell, U.K. 

16th Annual ISA Instrument- 
Automation Conf. Los Angeles. 
National Exhibition of Radio 
and Television, Parc des Ex- 
positions, Paris. 
Industrial Electronics 
Bradford Hotel, Boston. 


Instrum. 
State 


20-21 


Symp. 


October 

2-4 1961 IRE Canadian Electronics 
Conference, Exhibition Park, 
Toronto. 
90th Convention of SMPTE. 
Lake Placid Club, Essex Coun- 
ty, N.Y. 
The 17th National Electronics 
Conference, Chicago Interna- 
tional Amphitheatre. 


November 
6-9 Annual Meetings of American 
Nuclear Society and Atomic 
Industrial Forum, combined 
with AtomFair-61, Conrad Hil- 


ton Hotel, Chicago. 


Next month 


The October issue of CEE 
will feature an article by G. W. 
Holbrook, president, Nova Sco- 
tia Technical College and E. P. 
Todosiev, Ohio State University. 
It describes methods of correct- 
ing non-linear distortion in trans- 
istor amplifiers, and is based on 
work done by the authors at the 
Royal Military College of Can- 
ada under a DRB grant. 
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Use it on the bench—carry it anywhere! 


New @p High Stability Oscillator 


Unique frequency, 





amplitude stability 
Tim ile) ailey-leae 


light weight, solid 





state oscillator! 


4s 204B Portable Oscillator 


The unusual stability of the new 4 204B combines with solid state design and battery operation to give you 
one of the most useful, reliable, versatile oscillators available today. Because the 204B is fully transistorized, 
internal heat is small and warmup drift is negligible. In addition to battery operation, the 204B is operable on 
ac, with an ac power pack available at extra cost. 


_ Frequency stability over the entire 5 cps to 500 KC range is better than +0.03%/°C from 0° to 55°C. 
Amplitude stability over rated frequency range and output levels is better than +0.1% over 8 hours of 
operation at constant line voltage and temperature*; better than +0.2% for line voltage changes of + 10%; 
better than +0.1%/°C, 0-55°C. 


Output of the 204B is fully floating, isolated from both power line ground and chassis. Balanced and un- 
balanced loads, and loads referenced either above or below ground, can be driven by this versatile oscillator. 


Low impedance circuits drive the 600 ohm output, effec- 
SPECIFICATIONS - tively isolating the oscillator stage. 


Frequency Range: od to 500 KC, 5 ranges, 5% over- Designed in the new @ instrument module packaging, the 
he dee + 3% 204B is only 6-3/32" high, 5%” wide and 8” deep; weighs 
Frequency Response: + 3% with rated load just 6 pounds! A new rack mount adapter holds three 


Output impedance: 650 ehms 204B oscillators or other # instruments of the new mod- 
Output: 10 mw (2.5 v rms) into 600 ohms; 5 v P 
rms open circuit ular design. 


Output Control: ey —— —s. > Py battery operation, stability -1% during battery depolarization, less than 
range minutes. 


Distortion: Less than 1% 

Neise: Less then 048% HEWLETT-PACKARD COMPANY 
1077L Page Mill Road Palo Alto, California, U.S.A. 

Pana Saeaee $l oe Ss om, 7 we Cable “HEWPACK” DAvenport 6-7000 


Power Accessory Available: AC power supply can be installed in Sales representatives in all principal areas 
place of batteries. Optional at 
extra cost. 
Dimensions: 6 - 3/32” x 5-1/8” x 8”. 6 Ibs. HEWLETT- PACKARD Ss. A. 
Price: ® 2048, $275.00 Rue du Vieux Billard No. 1 Geneva, Switzerland 
Cable “HEWPACKSA” Tel. No. (022) 26.43.36 


7063 
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Cross off two power supplies with one of Eimac’s new zero-bias triodes! 


Another major advance from Eimac: the first high power zero-bias triodes anywhere. Just one of these new 
tubes will eliminate both screen grid and bias power supplies to simplify your circuit designs. Take your pick 
of the 3-400Z, shown above actual size, (plate dissipation: 400 watts) ...the 3-1000Z (1000 watt plate dis- 
sipation) ... the ceramic-metal 3CX10,000A7 (10,000 watt plate dissipation). Each offers a power gain of over 
twenty times in grounded grid service. And their small'size accommodates today’s lower, more compact equip- 
ment. You’ll find these zero-bias triodes ideal for class B RF and audio amplifiers. And you'll 
find them only at Eimac...world leader in transmitting tubes. For ratings, specifications, 
other details, write: Power Tube Marketing, Eitel-McCullough, Inc., San Carlos. California. 


Canadian Representative, R. D. B. SHEPPARD, 2036 Prince Charles Rd., Ottawa 3, Canada 
MICROWAVE TUBES @© AMPLIFIER KLYSTRONS @ NEGATIVE-GRID TUBES 
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